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All the Water That the Old Oaken Bucket 
Ever Held Could Not Injure Schteren’s 
““Duxbak’’ Leather Belting 


That's why Schieren makes the offer to send a belt on approval to be 
paid for when you have proved to your complete satisfaction that it’s not 
only waterproof, but ts a better belt all-round than any other. 

It’s “pliable’’ belting that can’t be crippled with a load that would 
take the life out of the ordinary kinds. 

Some discriminating people say that the “Belt Book’’ deserves place 
on the newstands. However, since tt's only published pertodically, we send 
it free to interested parties. 


C chi. ce Ci Fi St., Mew York 
> c , 74°44 oases 
has. A. Schieren & Company, 41 Ferry St., New York. 
Roston, 191 Lincoln St. ron adelphia, 226 North Third St, Denver, 1622 Wascee Street. 
Piltsbury, 239 Third Avenue, Chicago, SY Franklin Avenue. Hiamburg, Germany, Auf dem Sande 1, 
Our Le athe r Tanneries, Bristol, Tenn. 
Hienry Simon, Ltd., 20 Mount St., Manchester, Engiand--Sole Ayents for the United Kingdom 
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NILES RADIAL 


FOR HIGH SPEED DRILLS 











Rigid 4, 5 and 6 
Ft. Arms 
All Geared Head 


Speed Box Control 
Single Pulley or 
Motor Drive 

















Niles Radials combine simplicity of construction and convenience of operation 
with great accuracy and full power at all speeds. 


Immediate delivery on some sizes. 


NILES-BEMENT-POND COMPANY, 


TRINITY BUILDING, 111 BROADWAY, NEW YORK, U. S. A. 


OFFICES 
Boston : Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 516 North 3d St. Philadelphia : 21st and Callowhill Sts, 
Birmingham, Ala: Brown-Marx Bldg. Agents: The Canadian Fairbanks Co., Ltd., Montreal, Toronto, Winnipeg and Vancouver. Agents for Cali- 


fornia, Nevada and Arizona: Harron, Rickard & McCone, 436 Market St, San Francise », Cal., and 164-8 North Los Angeles St., Los Angeles, Cal. F. W. Horne, 
70 C Yokohama, Japan 
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Provides Goncentration of Gontrol ) 
Without Complication 


The Vertical Turret Lathe is so constructed that the operator, when standing in a 
2-foot circle, can start and stop it, apply brake, secure any of 15 table speeds, engage or 
disengage feeds, secure any of ten feeds for either head, set tools, or in fact entirely 
operate the machine. To accomplish this it is not necessary that a belt should be shifted, 
a gear removed or any physical effort expended. All the concentration of control is ob- 
tained without the slightest complication. Cata/og 30 gives the detat/s. 


AGENTS—Marshall & Huschart Ma 





chinery Co., Chicago, III The Motch & 
Merryweather Machinery Co., Cleveland, 
O. Chas. G. Smith Co., Pittsburg, Pa. 
BRI DGEPORT, C. H. Wood Co., Syracuse, Ne z Pad. 
fic Tool & Supply Co., 55 owar , 
e uiiar CONN ., U.S.A. sirere at Peles a eens 
® Wilson, Montreal, P. Q. Chas. Churchill 


& Co., Ltd. London, EB. C., England. 


@ Fenwick Freres & Co., Paris, France. 
Heinrich Dreyer, Berlin, Germany. 
oO Landre & Glinderman, Amsterdam, 

@ Holland. 
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The ‘‘Flat Turret’’ Lathe’s Important Fea- 
tures Are Exclusively Its Own 


It is the only ‘‘Flat Turret’’ Lathe 
in existence; the only one with cross 
sliding head; turret gibbed at outer 
edge; locking pin directly under work- 
ing too]; single drive; all speeds and 
feeds instantly obtainable, 
etc. 


For turning out dupli- 
cate bar or chucking work 
in large quintities the ‘‘Flat 
Turret’ has no equal. 


See pages 12 and 13 for 
further particulars. 


Jones & Lamson Machine Company, 


Springfield, Vermont, U. S. A., and 97 Queen Victoria Street, London, E. C. 











18 x 4 Brown & Sharpe 


Automatic Gear Cutting Machine 


For Spur and Bevel Gears. Good as New. 
i THE BINSSE MACHINE CO., Newark, N. J. 








WM. H. BRISTOL, 
ELECTRIC 
PYROMETERS. 


RECORDING OR INDICATING FOR 
HAKDENING, TEMPERING AND 
ANNEALING, ETC PRACTICAL 
FOR EVERY DAY SHOP SERVICE 
Fully Guaranteed. Send for Circulars, 
WM. H. BRISTOL, 
45 Vesey St., New York. 














Black Diamond Files and Rasps 
PERFECT ALWAYS 


Twelve Medals Awarded at Interaational 
Expositions 


= 7 — 


For Sale Everywhere 


Copy of Catalog will be sent free to any Interested file user 
on application 


G. & H. BARNETT CO., Phila., Pa. 











The Gorton Disc Grinder 


This machine, with its large tables, is specially 
adapted to pattern shop use, particularly for the finish- 
ing of wood patterns, upon which work it is wonder- 
fully effective as a labor saver. Let us send you all the 


CIRCULAR? 


DIAMOND MACHINE CO., 


PROVIDENCE, R. 1. 


details of this profitable grinde:. 
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Interesting Work at Watervliet 


Backing Off Hardened Taps by Grinding, Shaping Octagon Holes, 
Rifling a Gun Slope and Other Work at the Watervliet Arsenal 


EDITORIAL CORRESPONDENCE 





The Watervliet arsenal is turning out interesting, as we shall see, and require’ two finishing reamers and the necessary 
some interesting work in the way of guns good mechanical ability to plan and work tool, with its two cutters undercut for the 
of various sizes, and expects to have a_ out successfully taps to break through. This operation is 
hand in the making of some of the new finished in an average time of 22 minutes 
14-inch wire-wound guns for coast de I USE-BUSHING TooLs AND OUTPUT They then go to the engine lathe, shown 
tense. faking up a simple job at first, we find in Fig. 4, which @as been fitted up with a 

They have many interesting details in’ the fuse bushings made from machinery turret and releasing holders for the four 
the construction of various parts which steel, cut from the bar to proper lengths. taps, a roughing and finishing tap being 
go to make up both guns and projectiles; They are shown, together with the tools used for each size 
among them is the making of a large used, in Figs. 1, 2 and 3. In Fig. 1 the The operation of tapping is quite inter- 
order of fuse bushings for projectiles. blank is at the left, the tools in the center esting The first tap is swung into place 
































FIG. I. THE TOOLS USED FOR BORING THE BUSHINGS FIG. 3. DRILLING THE BUSHINGS AT THI 

FIG. 2. THE TAPS AND THE FINISHED BUSHINGS RATE OF AN INCH PER MINUTI 
Perhaps the most interesting feature is and plain bored bushing at the right, be and the turret carriage locked to the 
the fact that they are manufacturing these fore tapping main carriage by the socket wrench 
fuse-bushings at a considerably lower \ Bullard boring mill is used, as in shown behind pilot wheel, making both 
price than that bid by large private con lig. 2, the work being held in a split move together The feed nut is locked 
cerns. : chuck shown in the center of the table. on the screw and taps fed in to insure the 
The Ordnance Department is endeavor [he small pilot drill is used first, then right lead and a good thread. <A device, 
ing to keep the cost of manufacturing the 134-inch high-speed drill, shown with shown at the right-hand end of the main 
articles as low as practicable, and-there- the two heavy chips coming out of the czrriage, unlocks the nut from the screw 
fore ways and means have to be bushing. This feeds an inch a minute, and at the same time the turret. slide 
thought out for doing the job economi- going through the blank in 4% minutes. strikes the stop shown under _ bushing 
cally as well coming within the specifica- Then the flat roughing cutter cuts out chuck, which allows the tap holder ‘ta 


tions. Some of these problems are very most of the remaining stock, while the draw off the tapping heads when the 
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proper depth is reached. The taps are 
backed out with the pilot wheel. 

Another split chuck, secured in a very 
substantial the lathe spindle is 


holding these bushings for the 


way to 


tapping operation [his tapping opera- 
tol mpleted in 10 minutes. 

7 taps and a tapped, as well as a 
finished bushing are shown in Fig. 2. Fig. 
5s working drawing of the bush- 
ing, with all dimensions and limits. The 
blanks only 35/16 inches, which 
leaves very small finishing margin for 
the 

tside turning gs done in 12 min- 
utes and the thread chased with a Rivett- 
Dock reading tool in 22 minutes. All 
thi are left-hands. 

dditional work, slotting the head 
and tion, brings the total time up 
to 98 nutes, which gives a low labor 

amount of metal removed 
i 

Ba Orr Tavs witH A GRINDER 

In connection with this job there is a 
very eresting device used to grind the 
« I ead of the taps used. 
Chi hown in Fig. 6, where a small 
Crock Wheeler motor is mounted on a 
frame Ited to the carriage of a Hendey 
N lathe, 1 drive the tool-post 
grinder show! [he arbor carrying the 


angle of 15 degrees from 
the lat] enter, as ceen in Fig. 7. This 
side of the wheel next the lathe 


head to be trued by fastening the small 
mounted in the end of the brass 
and working on the outer edge 
wheel. The diamond is 


truing the other side. 


diamond 
holde r A 
B ot 


used in 


the 


same 
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FIG. 4. LATHE RIGGED FOR 


other side, the little de- 
the tail spindle is used. 
piece is 30 degrees from 


For truing the 
vice shown in 

The end of the 
the 
in which the holder carrying the diamond 
A knob projects through the 


TOSS slide and carries a sliding block 
is screwed. 

top and the 
bevel of the 
The section of thread shows how the sides 
to make the angles right. 


diamond is passed over the 


wheel, truing it as shown. 


of the wheel com« 


This grinding rig is mounted on the 
regular backing-off attachment for taps, 


and the taps are relieved after hardening. 
Fither 
are used, 
device makes a very 


carborundum or alundum wheels 


of from 100 to 150 grit, and the 


fine cutting tap. 


TAPPING FUSE BUSHINGS 


A Nover Way or BackinGc Orr IwistT 
DrILLs 

Another job which grows out of the 
fuse bushing is the making of the large 
high-speed twist drills used in the boring 
mill. These are milled im the regular 
way with the spiral head on the milling 
machine, the novel feature being the us¢ 
of a conical fluted milling cutter, as 
shown in Fig. 8. This is 
point and has an angle of 15 degrees with 
the center. It backs off all drills from 
inches. 


3% inch on th 


34 to 2), 

It is used in a spiral head, as 
with the mill set so the heel of the 
will cut before the point and in this 


shown, 
mill 
way 























FIG 


6. GRINDER FOR BACKING-OFF TAPS 


FIG. 8. BACKING-OFF TWIST DRILLS 














January 9, 1908. 
obtain an eccentric relief.. This saves the 
expense of making milling cutters for re- 
lieving each size drill and does a good 
clean job 

It is way in 
which these drills are hardened. A tube 
is provided but little larger than the drill; 


interesting to note the 


after heating to temperature, 
it is At the 


time compressed air is admitted to the 


the 


this tube. 


proper 


inserted in same 


tube, and the result is said to be very 
satisfactory 
MAKING Sorr Caps FOR PROJECTILES 


The latest idea in projectiles is to have 
a soft nose or cap for the sharp point, 
to prevent glancing and to sort of grip 
the armor plate of an opposing fleet while 
the projectile proceeds to go through the 
soft cap and the armor plate at the same 


time 
For ‘the 1ro-inch projectiles the caps are 
5% inches in diameter and are turned 


from the long bar in the rapid-reduction, 
shown in Fig. 9. 
High-speed steel tools are used and the 
caps turned at a rapid rate, leaving the 


motor-driven lathe 


projecting rings, as shown clearly in Fig. 
11. They are cut off and the end coned 
before going to the vertical lathe or bor- 
ing mill, in 10. The caps are fast- 
ened in the clamp shown; the first opera- 


Fig 


tion is drilling, the others following in 
the order shown. , 
In the meantime the projectiles have 


at the proper distance from 
An of 
the hardening strains is the tendency for 
cracks to 


been grooved 


the point by grinding. indication 


develop during the grinding, 
due to the heat generated 

After the projectiles and the caps have 
been prepared, they are brought together, 
the projectile mounted in an old lathe 
with the tail center holding the cap in 
place, and a pneumatic hammer drives the 
lip into the groove so rapidly and com- 
pletely that one revolution is required to 


fasten the cap firmly in place 
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FIG. 7. FIXTURE FOR GRINDING RELIEF ON TAPS 
WELL SupporTeD MILLING CUTTERS these are supported against the outward 
The 3-inch rapid-fire gun affords two thrust of the milling cutters by the stop 
operations of interest, to say nothing of block fastened to the heavy T-rail bolted 
the breech-block mechanism, which is across the two uprights of the milling 
always attractive to a mechanic. The machine The cutters are sectional, 
milling of the body of the gun gives one ground to the correct radius; the gun 


of the best examples of supported milling 
cutters that I know of 

The cutter 
end by the 


the lower 


shown, 


arbor is 


held at 


substantial arms and 


can be revolved by the worm shown at 


the extreme left. The pan under the cut 


ters allows plenty of lubricant to be used 


without getting it all over the machine, 





























FIG. 9. TURNING SOFT NOSE CAPS FOR PROJECTILES 





FIG. I0. BORING THE SOFT NOSE CAPS 
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then brackets placed 
the recoil slide shown 
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with 
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lhis 
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the rat 
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TEN-INCH GUN SLOP! 


10-inch guns has what is 


RIFLING A 
The bore of 
known as a “slope” at the back end just 


ahead of the powder chamber. This slope 


is 30 inches long, and the slope is only 
004 inch in that length, 0.02 inch on a 
side. Seems like too small an amount to 
bother with on a gun of this size, but the 
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science of gunnery demands that the 
rifling be the same depth on the slope as 
in the barrel and continuous with it, so 
the rifling head shown in Fig. 15 was de- 
signed to accomplish it. 

The upper view shows the cutting tool 
collapsed so as to be withdrawn through 


the gun for the next cut, while the lower 
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view shows it in cutting position. The 
tool is fed in from the muzzle so that it 
must move outward when the beginning 
of the slope is reached. The taper of the 
wedges 8, of which there are three, as 
can be seen by the end views, has nothing 
to do with the slope, but only feeds the 
tool into the cut and withdraws it on the 
return stroke. The operating bar in the 
center is the one that gives the taper of 
the slope. The bar itself is round, so as 
to fit inside the nuts, but it has three flats 
planed on it which are the same taper as 
the slopes of the gun. These flats have 
a’ T-slot which controls the 
positively in both directions, as can be 


wedges B 


seen in the end views. 

The small end of the operating bar is 
at the right, inside the rifling head, so 
that in starting a cut the bar is pulled 
out all the 
of the bar under the wedges, this being 
the position for the main bore of the gun. 
At the same time the adjusting nut N is 


way, bringing the small end 


Vil 
Pipe 





Fit 


L catches it and 


at latch 


pulled back so t 
holds the collar fast against the shoulder 
{0 maintain the cutting tools J in their 
position during the stroke. 

When the tools reach the beginning of 
the slope, the left or large end of the 
operating bar strikes a stop; as the cut 
proceeds, the wedges are forced outward 
as they slide along the bar, carrying the 
tools with them. At the end of th 
ating bar is the pin P; as the tools reach 
the large end of “the slope, this pin lifts 
the latch L, releasing the adjusting nut 
N. This is then forced in, carrying the 
wedges B, which draw in the tools to the 
collapsed positions so the bar can be re- 
turned for another cut. 

The depth of cut is regulated by turn- 
ing the adjusting nut N on the threaded 
this is 


( per 


sleeve which controls the wedges: 
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divided so as to give a micrometer read 
ing and secure just the desired cut. 

A good idea of the whole rifling head 
is seen in Fig. 16, with the operating bar 
in and the tools collapsed for withdrawal 
The outer casing is of bronze, which soon 
becomes scored from the rifling and 
plainly shows the twist of the grooves. 
Each cutter is flooded with oil from the 
small nozzles shown. 

After the three rifle grooves have been 
cut by each of the three cutters, the head 
is turned by an indexing device having 
10 divisions, as these guns have 90 
in all. 


indebted to 


grooves 
We are 
Captain Allen and J. F 


for the 


Colonel McNutt, 
McCormick, tool 
and 


room foreman, information 


illustrations 





Reporting from Hanover, Consul Rob- 


4! 


Knowledge for the 
Superintendent 


Legal 





By Oscar E. Perrico 


machine-shop superin- 
must possess a fund of informa 
a variety of subjects that are not, 
speaking, in his particular line of 
work. We are liable to think that if he 
is a good mechanic, knows shop system: 
and methods, is well posted on materials 
men 
of a 
eco 
and 
will 


lhe successful 
tendent 
tion on 


strictly 


of construction, understands handling 
so as to get a good quantity of work 
good quality out of the force, at an 
nomical expenditure for the payroll, 
isn't bothered with labor troubles, he 
To be 


getting rather a fad to requiré 


sure it is 
hat he be 
in- 


get along pretty well 











ert J. Thompson says that a newly in- technically educated, and in some 
vented refrigerating apparatus, a model of stances if this condition is_ satisfactorily 
which has recently been privately ex met the parties are willing to overlook 
» i ! 
) : 
‘ L Nan Cast Lr 
"T ( t iro 
- = ] 4 ron 
P| 1, 
{1 BF 
| Operating Bar ¥ 
poy ed 
& 











= LN p——- 
P rH9 6 
AY | 


ition 


Cutting P 




















Se Teed A —_ 
Operating Bar SOY | { 
etd a) — Steel 
‘Wisetenneaiemniaenan 
A ~~ 
10. DETAILS OF RIFLING HEAD FOR I0-INCH 


hibited in that German city, promises good 


results. The device is an extremely simple 
and inexpensive affair, costing perhaps not 
more than $1 to manufacture. It consists 
of a double-wall tin vessel with a capacity 
of 5 gallons or more. There is a hollow 
space between the two walls, or inner and 


outer vessels [his space compl tely sur 


rounds the inner compartment and is 
about an inch in width By the gradu 
ated admission of carbonic acid to this 


surrounding chamber at the bottom of th« 


vessel, and from this surrounding chamber 
into the vessel proper at the top through a 
cross-armed tube, the contents of the ves- 
sel are frozen quickly and completely. Wa- 
ter is changed the space of 
sixty seconds, Meats, fruits, bottled bever- 
few 


into ice in 


ages, may be chilled or frozen in a 


SCC nds 


some shortcomings as to the other quali- 
hncations 

lo the man who takes a broad and com 
prehensive view of the question, all the 
qualifications enumerated above are good 
and desirable But there are others quite 
is necessary, often included in the man 
who can make good in the conditions as 
given, and by reason of which he does 
prove to be the right man in the right 
plac [hese qualities are good sound 
common sense, good judgment, and logi- 
cal deductions from a certain array of 
facts, circumstances and conditions, and 


the ability to select the right man for a 
certain duty, and to give him clear and un- 


mistakable orders which he is to follow 


in doing that duty Here comes in, not 
only the knowledge of the particular busi- 
l 7 wledge of 


' 7 
ar 1 I : i general KI 
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business on broad lines, and also a knowl- 
edge of human nature and an executive 
ability, without which no man in a similar 
position can hope to be successful. 

Yet with all these qualifications there is 
still another phase that must not be ne- 
glected, and which is very seldom men- 
general 
knowledge « common 
To possess this even in a limited de- 


tioned or considered. This is a 


f the principles of 


law. 
gree will greatly simplify many of the 
problems which the superintendent must 
frequently meet and solve. 
A comparatively simple case occurring 
a few 
and 


under the observation of the writer 
years ago will illustrate the point 
show the value of a little legal knowledge 
of a practical kind. 

In a 
habitants were a number of machine shops 
turning out a variety of products. One of 
with comparatively 


city of a hundred thousand in- 


them 
large and heavy machines, and frequently 
“to help out their neighbors,” took in jobs 
that were too large for the other shops to 


was equipped 


handle. 

One of these occasions was that of plan- 
ing and boring a large press casting. An 
excellent blue print had been furnished 
from which the work was to be done. 
When the man who ran the “big planer” 
got ready for the job he measured up the 
casting, laid off his center lines and cen- 
ters, then the holes so as to “divide the 
stock” and after repeated trials decided 
that the casting (which first one 
from a new pattern) would not “work up 
w the drawing.” Instead of taking the 
responsibility of varying the work from 
the laid the blue 
print, as he would probably have done if 
it was his own work, the superintendent 
took the legal course and promptly notified 
the company who had sent in the job, and 
a reply that they would send a 
representative to arrange the matter. 


was a 


‘ 


dimensions down on 


received 


[he representative came, not one but 


two, one an experienced and very agree 
able gentleman who had designed the 
press, and the other a young draftsman 
who had made the drawings of it. After 


going over the “lay-out” on the casting 
these gentlemen decided to have an im- 
portant shaft hole bored considerably 
larger than called for by the blue print, 


in order to save the casting. 


In due course of time the work was 


completed and sent out of the shop and 


later on, a bill was rendered for it. Noth 
ing was heard of this for several months, 
and when the collector at last called for a 


Il he 


for a considerab! 


check for the b Was met with a claim 
rebate representing ex- 
the 
work not having been done according to 
the blue print furnished. This called for 
the superintendent 
which was made in accordance with the 


penses incurred in consequence of 


an explanation from 
facts, and again the matter rested so far 
as he was concerned 

the for 
the superintendent and requested him to 


Somewhat later manager sent 
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take charge of the matter and “get some 
kind of a settlement.” Then he undertook 
an investigation of the matter in a quiet 
way and when he had established these 
facts, and as he thought, his case, he made 
appointment with the manager of the firm 
for whom the work was done, who by the 
high official had 
On the day appointed the 


way was a city and 


studied law. 
superintendent called and very soon be- 


came painfully aware that “the other fel- 


low” had been “preparing a case too.” In 


fact the inquiry into the matter took the 
form of an official investigation at which 
the legal gentleman presided. His wit- 
nesses appeared duly armed with records 
to show that with due forethought and a 
desire to gain time, various parts belong- 
ing to the machine had been made while 
the work on the big casting was going on 
in the superintendent’s shop. Records as 
well as witnesses established these facts. 
Also, that when the casting was received 
these parts could not be used in conse- 
quence of the fact that the casting had 
been finished differently from the dimen 
sions given on the original blue print. 
the and records showed 
the amount expended in making 
parts, and this was the amount claimed 
as an offset to the bill for work on the 
casting. The man in charge of the shop 
where these parts were made had made a 


Then witnesses 


new 


good showing and “rested his case.” 

In answer 
stated the facts of having reported that 
the casting would not finish up to the 
blue print, and of the visit of the two rep 


to this the superintendent 


resentatives who gave the order for the 
changes “to save the casting,” and asked 
that they be called as Much 
to his chagrin he was informed that the 
old gentleman had died while the work 


witnesses. 


was in progress on the big casting and 
the young draftsman had quit and gone 
west and his whereabouts was not known. 
This condition made a draft on 
his legal resources and some quick think 
ing was needed to save the case. He 
asked that the man who had charge of 
As the manager 


sudden 


the shop be called again. 
considered his case won he was very ready 
to grant what he considered was the su 
perintendent’s “last request” and the fol 
lowing evidence was secured 

“Did the representatives of your com 
pany inform you that they had ordered 
changes from the original blue print?” 

“They did not.” 


“When did that 


casting had been finished to different di 


you first discover the 
mensions from those on your blue prints?” 

“Why, the casting had laid here for two 
or three weeks, I think.” 

“What did you do when you found that 
the casting was not finished according to 
your blue print? 

“I told the that 
stuff was no good, and as we didn’t want 


chief draftsman our 
to lose the casting he must change his 


drawings and we would make new parts.” 
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“Then you considered that our company 
had done our work wrong?” 

“Why, of course you had.” 

“Did you in any way notify our people 
that our work was wrong-and that there 
would be a bill of expense in making new 
parts in consequence ?” 

“No, I did not; we had to make them 
any way.” 

“That is all. Mr. Manager we claim the 
full amount of our bill.” 

The manager realizing the legal point 
as well taken turned to his bookkeeper 
and said, “Make out a check for the full 
amount,” which he did and the superinten- 
dent had the satisfaction of presenting this 
check to his surprised principal on his 
return from “the trial.” 

Moral: If you are running a shop, and 
find the work of another shop wrong, 
don’t make a bill of expense on it until 
you have notified the other fellow and 
given him an opportunity to correct his 
errors or supposed errors if he so desires. 





An Efficient Oil-handling 


Equipment 
SpeciAL CORRESPONDENCE 


To meet their own particular require- 
ments in the matter of oil storage is a 
serious pfoblem to many manufacturers 
who use oil as lubricant, in the process of 
manufacturing, or as component parts of 
This is a situation 
true of many machine shops where sepa- 
rate supplies of oil must be carried in 
store for the power plant, general machine 
lubrication, machine cutting operations, 
the painting room and other departments. 
This problem seems to “have been satis- 
factorily solved in the plant of Theodor 
Kundtz, a large manufacturer of sewing- 
machine cabinets, at Cleveland, Ohio. 
Here engine oil is used for lubrication, 
and turpentine, benzine, boiled linseed and 
for finishing the cabinets. 
While very litthe machine work is done 
here, still the general principles of the 
directly ap- 
plicable to machine-shop requirements. 

In planning the system for this factory, 
the following requirements had to be 
taken into consideration: First, tankage 
sufficient for all the oils to be purchased 
and delivered in car lots and yet occupy- 
ing the small amount of space available 
close to the railway sidings for conveni- 


their finished product. 


rubbing oil 


oil-handling equipment are 


ence in filling; second, a means of dis- 
tributing the oils to the varnish-thinning 
room and other departments. In the var- 
nish-thinning turpentine, benzine 
and boiled linseed oil are used in large 
quantities, and all of the oils are used in 
smaller quantities in other departments. 
All the oils must be handled with the least 
possible amount of labor and without dis- 
agreeable and dangerous features which 
so often attend their use. All these re- 


room, 
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quirements seem to have been met by a sys- 
tem manufactured and installed by S. F. 
Bowser & Co., Inc., of Fort Wayne, Indiana. 

There are six heavy steel tanks located 
in the basement. See Fig. 1. They are 
all of 8000 gallons capacity, cylindrical in 
shape and set up on end, so as to occupy 
the minimum amount of floor space. 
There are two tanks for turpentine and 
one each for boiled linseed oil, benzine, 
rubbing oil and engine oil. Fill pipes 
run from the tanks to a point convenient 
to the railway siding, so that a direct 
connection can be made with the tank car 
and the tanks filled in one operation. All 
of these oils are drawn to the first and 
second floors of the plant by means of 
long-distance pumps. These pumps are a 
combination suction and force model and 
are very powerful, being capable of draw- 
ing oil to a great distance and hight. They 
handle the heavy paint oils as easily as 
engine oil, and do not become gummed or 
clogged. They are self measuring, .that is, 
they measure and discharge at one opera- 
tion gallons, half gallons, quarts or pints 
at the option of the operator, thus doing 
away with measures and funnels. Fig. 2 
shows some of the pumps arranged for 
hand operation, and Fig. 3 a second bat- 
tery, arranged for power operation, which 
are described below. 

For mixing the oils with the varnish in 
the varnish-thinning room, three auto- 
matic self-measuring power pumps are 
used, connected with the turpentine, ben- 
zine and boiled-linseed tanks. This pump, 
as its name signifies, is operated by power 
and is also self measuring; it will 
accurately deliver any required amount 
of oil directly into the mixing vat. When 
one pump is set for forty gallons of ben- 


AMERICAN MACHINIST 


43 

















FIG. I, 


zine, and another for fifty gallons of tur- 
pentine, no other attention is required, for 
the pumps automatically stop as soon as 
the desired amount of oil is discharged 
into the vat. These pumps accurately 
measure and discharge any desired quan- 
tity from one to one hundred gallons and 
the oil is pumped at the rate of from 
fifteen to twenty gallons a minute. A 
two-way nozzle is provided with these 
pumps, so that the oil may be discharged 
directly into the mixing vat or turned into 
some other receptacle, without making 
any disconnections. 

This equipment has now been in use for 
some time and has met every requirement. 


THE OIL STORAGE TANKS 


ae | 


It is safe, for the method of filling the 
tanks and the elimination of measures and 
funnels precludes the possibility of oil 
soaked floors and vapor-laden atmosphere. 
This system is also economical, for every 
gallon of oil bought is accounted for— 
contamination, leakage and 
In the matter of 


. -* 


evaporation, 
waste being prevented. 
convenience and cleanliness this system is 
also to be recommended. The tanks are 
easily and quickly filled, and the pumps 


are placed where the oil is used. There 
are no dirty barrels, oily funnels and 
measures, oil-soaked floors and cotton 


waste to be seen around the plant. Every- 
thing is as clean as if no oil were handled. 
































FIG. 2. A BATTERY OF SELF-MEASURING HAND-OPER- FIG. 3. 


ATED OIL PUMPS 


A BATTERY 
OPERATED Ol! 


OF SELF-MEASURING POWER- 


PUMPS 
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Compressing Air by Tidal 


Power 





By Witt1AmM O. WEBBER 





It has been erroneously stated that the 
Rockland Power Company, of Rockland, 
Me., is making experiments in the use of 
the Taylor system of air compression to 
compress air by tidal power. The plants 
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claimed by Frizell. At South Thomas- 
ton, Me., there is a tidal basin with an 
area of slightly over a square mile. The 
average rise and fall of the tide at this 
point is 10 feet. This would, therefore, 
realize about 5000 horse-power on the 
basis of 75 per cent. efficiency of the com- 
pressing apparatus, which should be 
easily obtained, as the tests of the other 
plants mentioned have given much higher 
values 
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sor, to cover the period of time at flood 
and ebb tide when the compressor would 
either not work at all or at such low 
efficiencies as to be commercially im- 
practicable. 

Contrary to the usually preconceived 
notions it is practicable to transmit com 
pressed air through pipes to long dts- 
tances with comparatively slight losses. 
It has been demonstrated by the Popp 
system, in Paris, that the leakage is very 
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land, 


boro, 


Mich 


Ont., 


Quebec, and Peter 
the 
The plant which is in contemplation at 


Magog, 


embody Taylor system 


Rockland, Me., is really a return to the 
of 


older methods Frizell, with modern 


improvements 

Careful experiments upon a large work 
ing model erected at South Thomaston, 
Me., last summer, have fully demonstrated 
the peculiar application necessary to the 
utilization of the flow between large tidal 
basins and the ocean, and have demon 
strated that an economical compression of 
be accomplished with much less 


differences level 


alr Can 


in water than was 


of level in the case of tidal flow, simply 


governs the ratio of air that can be en- 


trained with a given volume of water, 
and has nothing to do with the pressure. 
he depth below the surface at which the 
separation of the entrained air from the 
water takes place, governs the pressure, 
and it has been demonstrated that with a 
fall of 35 feet the highest ratio of effici- 
ency can be obtained, that is, the maxi- 
mum ratio of air to water. 

It is easily practical to arrange for stor- 
age chambers, connected with the separat- 


ing chamber, sufficiently large to store air 


to the average capacity of the compres- 


Norwich, Conn., that the leakage is prac- 
As hydraulically com- 
pressed air contains no entrained mois- 
ture, the frictional resistance in good, 
smooth-coated pipe remarkably low, 
and velocities of 50 to 70 feet a second 
are admissible. The cost of pipe lines is 
not greatly in excess of electrical trans- 
mission lines when the cost of step-up and 
step-down transformers for high voltage 
is taken into consideration. 

There are many tidal basins along the 
coasts of the temperate zones between the 
fortieth and fiftieth parallels of latitude 
which are commercially capable of devel 


tically nothing. 


1S 
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opment in this manner with an unfailing 
source of power, which has no dry season 
iu the summer and which the cutting off 
affect. This 


can be made available for many miles in- 


of forests does not power 
land from the shore at a comparatively 
low cost and, with the single exception o1 
lighting, can be turned into useful work 
in its original form in strict competition 
with electrical power. 

Work will begin at Rockland early next 
spring on the construction of the dam, 
laying the pipe lines to the quarries of the 
Rockland Rockport Lime Company, to the 
power house of the Rockland, Thomaston 
& Camden Street Railway and also to 
several cities in whose streets distribution 
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The inflow gates will be five in number 


and 10 feet wide. The outflow gates will 


be six in number and 1o feet 8 inches 
wide. 

The water on entering the inflow gates 
will swing them open, pass down the 


downflow shaft at a velocity of 16 feet 
per second and draw in air through about 
1500 half-inch inlet tubes. At the bottom 
of the shaft the combined air and water 
will flow in both directions horizontally; 
the air will separate from the water and 
accumulate in the upper part of the sep- 


arating chambers. The water will then 
flow up the uptake shaft at a velocity of 
3 feet per second and out through the 
outflow gates. The air entrapped in the 
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an 80 horse-power Corliss engine in which 
the entering air was at a temperature of 
5.3 degrees Fahrenheit and the exhaust at 
minus 40 degrees Fahrenheit. The engine 
ran for 10 hours without the slightest sign 
the 
\ marked economy, however, 


of frost in exhaust ports, passages 
and pipes 
is obtained by preheating this air imme- 
the 
pressure rises rapidly with the addition of 
heat. 


There are no working parts in the com 


diately before using it in motors, as 


pressor, therefore little depreciation and 
operating expense to be taken into ac 
count, excepting a watchman to prevent 


depredations o1 keep ice, float 


the plant, 
rmanently 


Wig timb 


lebris from p 


bee 
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mains will be laid the same as gas pipes. air chamber is then under a head of water neg inlet racks and to operate 
It is expected that the plant will be com- about 195.5 feet high, varying slightly with the boat lock Therefore the cost per 
pleted in the fall of 1908 the hight of the tide This compressed horse-power is p ictically represented by 
air is then led up the upflow shaft in a_ the interest on the original investment 
NOCKLAND Dt OPMEN1 14-inch pipe the top of the gat and the wag f these watchmen 
[HE RockLAND DEVELOPMI } h pig At tl 1 tl tel I 
these 14-inch pipes are united into a 30- cost of original construction will amount 
Fig. 1 shows details of the lock and inch main which conveys the air ashore $100 per hor powe 
inlet and outlet gates, Figs. 2 and 3 a The air thus compressed will contain It is a rather curious f that, as a rul 
partial general plan and sections of the about one-sixth the moisture that is in in the temperate zones where the popul 
complete construction at the same point. the atmosphere from which the air i tion is largest the maximum rise and fall 
The maximum tide is 10.6, mean tide 9.4 drawn, owing to the absorption of f the tide occurs This maximum tidal 
and minimum tide 7.9 feet, giving, re the moisture in the compressed air iction results in the “wearing ut ol 
spectively 5000, 4000 and 3000 _ horse by the surrounding water This dr excavating by means of tidal abrasion ot 
power. In this dam, where the matin ness makes it _ particularly adapt basins in the coast, usually with a com 
channel is navigable, will be a lock for able for transmission in pipes to a con- paratively narrow outlet, conditions which 


vessels 40 feet wide by 200 feet long and 
28 feet deep. On either side of this lock 
will be one or more sets of shafts, each 
set making a unit or compressor of 1000 
These shafts will 
be sunk into the rock to a depth of 203.5 
feet below mean low water, the down- 
flow shaft being 15.75 feet in diameter, 
the upflow shaft 35.65 feet in diameter. 


or more horse-power. 





siderable distance without undue friction 


For instance, the whole 5000 horse-power 
could be transmitted a distance of 1 mile 
in a 30-inch pipe with a loss of only 1.5 
pounds pressure, or 10 miles in a 48-inch 
pipe with only a loss of 2.5 pounds pres- 
sure. This air can be used cold without 
danger of freezing in expanding in en- 


gines or rock drills. A test was made on 





for an economical develop 


ire necessary 
met f a tidal air-compressing plant 
Each acre of such basin under a 9-foot 


tide is capable of producing 5 horse-powe: 
It is not commercially feasible to develop 
such a plant with a basin containing much 
less than 200 acres, or requiring a length 
exceeding 3 feet acre of 


of dam per 


pondage 
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Friction 
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Lubrication—l 


Analysis of Journal Bearing Frictions, Methods of Lubrication and 
Development of Formula for Coefficient of Friction of Lubrication * 





BY DR. 


Engineers who have to spend so much 


time and thought on the elimination of 
friction in machinery in order to increase 
its efficiency, may be expected to look 
upon it in the light rather of a bugbear 
which they would be better without. <A 
moment's 
that life 


If all friction were instantaneously re- 


will show 
without friction is inconceivable ! 


reflection, however, 


moved from the earth it is probable that 
every living creature would perish in the 
course of a few minutes. Everything in 
motion would persist in the same direction 
had till it collided. 


Everything lying at rest upon a level sur- 


with the speed it 


face could never begin to move. Wind 
would have no effect upon the sails of 
ships, nor would the propeller of a 


steamer have any power either to start or 
stop it. 

Friction being an inevitable part of our 
environment, it is well for everyone, and 
essential for the engineer to know some 
The 
profess to give 
much attention to the phenomena of dry 


thing of the laws by which it acts. 
present paper does not 
friction or the laws of the resistance of 
one solid moving over another. Its chief 
to attempt elucidation of the 
of the offered to 


the relative motion of lubricated surfaces, 


iim is an 


phenomena resistance 
and in particular of journals and bearings 
as used in engineering practice. 

The experimental results of Stribeck, 
Dettmar, Heimann, and Lasche, as well 
Beauchamp Tower, Thurston 
have utilized the 
framing rules for the sizing 


as those of 


others, been for 
of 
of journals of the different types used in 
It is believed that the formulas 


obtained 


and 
purpose 


practice 


thus give a better approxima- 


tion to practical requirements of the most 


divergent kinds than has hitherto been 


obtained 

In particular, the view commonly held 
that the length of a bearing should in- 
rease In proportion to the 
ae) he 


speed is shown 
erroneous 
Descriptions of some of the modern 
and forced lubrica 
theory of th 
of the fast 


the sizing of bearings for 


ethods of automatic 
T he 


ring 


given action 


loose 
ilso tl it of 


tron are 


of the ind collar, 


forced lubrication have not been under 


taken, the paper b ing already of sufficienr 


1 


the 


n > ft x} 


length to exhaust available space 
Dry Friction 
In this case one solid substance rubs 
upon the other without the intervention 


*Abstract of a paper presented to the Man- 
chester Association of 
England 


Engineers, Manchester 





io 


Che 


relative motion is 


zs 


unguent. offered 


to 


tance 


either 


of resis 
to 


absolute abrasion, or, if this is insensible, 


any 
then due 
to molecular interference between the two 
surfaces. 

However smooth a metallic surface may 
appear to be to the eye its real condition 
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FIG. I. POSITION OF THE LINE OF CONTACT 


FOR A ROTATING JOURNAL BEARING 


Pal P 
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FIG. 2. POSITION OF LINE OF CONTACT IN A 
BEARING WHEN ACTED 


BY AN OUTSIDE FORCE 


JOURNAL 

UPON 

in this respect as it would appear if 

viewed with a microscope of “double mil- 

lion magnifying power” quote Sam 

Weller) resembles that of a most terrify- 
ingly rugged mountain system. 


The peaks and chasms on the two sur- 


(to 


NICOLSON 


faces are crashing into and over eac! 
other when there is relative mov 
ment. The molecules also are in a stat 


of constant vibration about their mean 
positions, and even if the mountain peaks 
be not torn off by the relative movement 
the intermingling of the molecules of the 
two opposing bodies exercises a resisting 
force by reason of the interchange ot 
their momentum. ‘That 
should be reducible to any regular systen 
of laws is not to be expected. A complete 
molecular theory of matter would be r 


the phenomen 


such a process 


quired to rationalize 
which occur. 

There are certain rough generalizations, 
however, which are useful to the engineer 
Thus: 

(1) Within 
frictional resistance 
roughly proportional to the load acting; 
cr to be independent of the extent of th 
surface over which that distril 
uted; but when the pressure or load per 
square inch is large the friction in 
creases at a greater rate than the load: 


limits the 
said to be 


certain small 


may be 


load is 


or in other words, the coefficient of fri 
tion increases with the pressure. 
(2) The of friction 
with the speed of rubbing. 
motion is 


coefficient varies 
It is greatest 
and when 


when the slowest; 


one body is just commencing to move 
relatively to another we have what has 
been aptly 


“friction of repose.” 


termed “stiction” or the 


Rennie investigated this point in 1829 
and obtained values for the coefficient of 


“ 


stiction” of from 0.3 to 0.4 for iron upon 


iron. 
For moderate speeds Morin in 1837 
found the coefficient of friction to 


from 0.15 to 0.25 for iron upon iron 
For speeds from 10 to 9o feet per s 
Bochet, Poiré« 


and Captain Galton gave coefficients of 


ond the experiments of 


from 0.2 to 0.1, respectively. 

Lastly, for the 
and Fleeming Jenkin found that the co 
efficient of friction of motion merged con 


slowest speeds Ewing 


tinuously into the coefficient of friction 
of repose 
(3) The mutual friction of solids 


with no unguent interposed was found bys 
Galton to the temperaturé 
increased due to the fact that 
at high temperatures 
As compared with the internal frictional 
to motion offered by 
liquids and gases, we find that this dimin- 
ishes for the liquids and increases for 
the the temperature rises 


diminish as 
This is 
abrasion is easier 


resistance relative 


gases, as 


Paradoxical results like these can be sat- 
isfactorily explained only by reference to 
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the kinetic theory of liquids and gases, 
which is beyond our present purpose. 


GREASY FRICTION 


When some unguent is placed between 
the bodies, it may easily be imagined that 
some of the valleys are leveled up, and the 
intensity of the molecular action on thi 
mountain tops is diminished. Thus we 
miay this 
that for dry friction. 
greasy and polished, Morin obtained th« 


have in case value up t 


For iron upon iron, 


any 


value 0.15 for the coefficient. 


In the case of a greasy shaft lying in 
its bearings at rest, we find that the brass, 
being somewhat than th 


diameter of the journal, is touched by th: 


larger in bore 





latter only along a narrow line at its low 
begins, tl 
like 


sup 


now rotation 
ournal rolls up the 
wheel, until the load on the bearing 


st point. If 
slope, just 
posed vertical—makes an angle equal 


} 


the maximum angle of repose @ with 
the journal radius drawn to the point ot 
mtact. The point of contact K (see Fig 
1) is then in a plane distant 7 sin.~ from 
that containing the center of the bearing, 
nd the journal slides on this point, o1 
rather the 
and W in equilibrium. 

that of so-called “dry 


efficient of friction 


f¢ rces 
followed 


1 +} 


friction,’ and th 


line, with three 


The law 





f 
“u— flan. os 
n 
is identical with found by Morin tn 


1833 for slightly greasy metallic surfaces, 

iz., from c.12 to 0.18—or 
ae f 

ratio — es 
uu 

qual to sin. @, and being nearly the sam 


The 


ive rage.* 


for such a small angle—8™% de 


is fan. «Pp 


grees—we have, for the frictional work 
lone per revolution: 
ae a2nrf nau W 
Friction work 
I2 I2 


foot-pounds per revolution. 
[his is true even when there is plenty of 
il, so long as the speed is small 
Take, as an 
spindle for a 10-inch lathe running slowly 
with a weight of 3000 pounds carried by 


example, the case of a 


the front bearing, which is 3% inches 
diameter. Then the friction work per 
_, 3000 
revolution is 0.15 # X& 3.5 > = 
= 12 
foot-pounds per revolution 
If the cut were % 1/16 inch on sof 
steel, the cutting force would b 250) 
unds, and on a job of faceplate dian 
(20 inches) the useful work spent 
ting per revolution would bx 
20 4 ; 
3500 S, 300 t uid 
3: _ 
he work lost in friction at t 
nal is therefore 
413 100 
2.26 
15, 300 


ent. of the useful work 











*See, e.g., Moseley's 
gineering,” 1843, pages 





“Principles of En 
149-155 
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A similar calculation for a lathe of 48 
inch centers would show a loss of about 
IO per cent. 

Such great 
constantly and inevitably happening when 
other rotating shaft, 
fed 


necessit 


frictional losses which are 
a lathe spindle, or 


runs slowly, even when abundantly 
with oil, impress upon us the 
for using measures to preserve a separat 


ing film of grease or oil between journal 


and bearing, and not to allow them to 
} Ss, i 
f > 
, 
<P. 
A 6 


D 9, 
S aa 

wi 
FIG. 3. PRESSURE DISTRIBUTION AROUND A 

JOURNAL BEARING 
run in metallic contact [his is much 
more difficult to accomplish at slow than 
at high speeds 


shows the position of the point 


Fig. 2 
of contact 


the 


or line between shaft and bush 
acting has any other 
This 


position may always be found by drawing 


when force 


ing 


position, such as that shown by P 


from journal or bear 


the 


the resultant force: 


tangent to friction circle, 


r sin. 
in the direction of rotation 


ing 


aS a 


or radius ?, in a sense tending 


to turn it 














AcTION oF 4 LUBRICANT AT MODERATE 
SPEEDS 
When, as shown in Fig. 1, the load on 
a journal acts vertical downward and 
S 
_—— > 
A A 
T T 7 
i av 
‘ ’ 
r) ’ 
peg i 
’ / 
y ’ ! 
’ / 
’ ' 
1 t 
’ ' 
t / 
, ’ 
x 
B B 
GLa 
3 
—— sii 
K, Fig 
Neal ) ( ill } 
e spindle speed g nin ing wh 
‘ | is ied with tl uri 
nd fe | parating it completely 
tt 1g point of nearé 
po ctw i if ] na bi iss 1 
this me shifted round to B, at the 
back of the bushing, and in the same 
horizontal plane as the center. See Fig. 3 
[The distribution of pressure all round 


the journal—the interspace all being filled 
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with lubricant—is shown diagrammati 


cally in Fig. 3 
When the speed of rotation is slow the 
great at pi, just befor 


pressure is very 


B, the 


reached, 


nearest approach, is 


to nothing at pz 


point of 
falls 
after it is passed. It 


and just 


then soon rises and 


maintains nearly constant value right 


round from C through 4 to D, afte 


which it quickly increases to its maximum 


For greater values of the speed of rota 


tion the maximum value of the oil pres 
sure diminishes, and its position gq; recedes 
from the neighborhood of B; while at 


the same time, the position of the place 


where the oil pressure is nothing gq: ad 
vances by an equal amount on the other 
side of B 
of journal and brass still remains at B 
but the 


the 


Che point of nearest approach 


however ; journal becomes less 


eccentric If speed infinitely 


journal would run centrally in 


were 
great the 
+} } 


he brass, and the position of maximum 


and minimum fluid pressure would b 


vertically below and above the center, vi: 
at s: and sz, 1e., in the line of the load 
See Fig 3 

[he important physical results depicte: 
qualitativefy in 


best position in the 


Fig 3; enable us to { 


upon the circumfe: 


ence of the bearing at which the lubri 


cant ought to be 


With ref 
of the front 


appli d 


rence to the famiuliar 


instance 
bearings of a lathe spindl 
we have, for the two cases of ordinary, 


lubrication, the following 


BRICATION 


} 


If the oil is fed in by the ordinary cuv 


and siphon or by a centrifugal 
method of supply, it should obviously be 
made to the 


pressure is least; 1.¢., at 


ring or 


flow on to the journal at 
place where the 
f2, gz, Or Sz, Fig. 3. It will not enter at 
bp; 6r q: unless it is under a greater head 
than that of the oil film at these points 

The oil ways should fed 
from a point situated in the top rear quad 
rant of the bearing when the 
only, and the point 


, ’ 
the efore ve 


journal is 
loaded by gravity 


uld be further back the slower th 
speed [his applies, then, especially to 
large lathes 

If the loading of the journal is princt 
pally due to a cutting force acting upward 
upon it, the feed should obviously be 


placed nl the 


ttom front quadrant, and 
sl], by a f 


le r j “A t¢ spPrece 


if meets the cas I tn 


dinarily effected t 


nable tl lubricant to enter, whateve 
may be the direction of the loading, 1 
t simple f fitting the oil cup 
t top of the bearing. This seems almost 
t only thing to do in the case of aut 
tic lubrication; but it is the correct 
position mly when the resultant fore 
upon the journal, due to gravity and cut 
ting force, ete., acts nearly horizontally 


il from front to rear 
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FORCED LUBRICATION 
When the lubricant is supplied by me- 
chanical means at a fixed rate and at 
any required pressure it must be fed in 
at the points p:, gq: of greatest oil pres- 
sure in the bearing. For engine bearings 
fitted with is called forced lubrica- 
tion it is usually fed in at the points 
pz, q2, The advantages of the sys 

tem are not then fully realized. 
For large lathes, where gravity is more 


what 


and $2. 
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pipe to the back, top, and front, any one of 


which be turned on at will to suit 


the conditions of working. 


may 


FRICTIONAL RESISTANCE DUE TO VISCOSITY 

In describing the phenomena occurring 
when a journal rotates in a bearing, we 
have, so far, not alluded to the nature or 
magnitude of the frictional resistance ex- 
perienced when there is an abundant sup 
completely separating 


ply of lubricant 
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we know that Hooke’s law, ut tensio sic 
vis, applies; so that if g, Fig. 4, be the 


shear stress, and the shear strain, we 


’ ‘sm — 
write g = G~—_, where G is the modulus 
of transverse elasticity. But if the sur- 
faces AA, BB are separated from one 
another by a liquid of thickness y, and 
<1 A moves with speed v relatively to BB, 
the resistance no longer depends upon the 
Pp 


p= ld 
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important, the region of greatest pressure 
hes in the rear bottom quadrant. For 
small lathes, on the other hand, in which 
the upward, 
owing to the cutting force being relatively 


force on the spindle acts 
greater, the maximum oil pressures occur 
in the front top quadrant 

lo meet all contingencies it would ap 
the 


force the oil in 


pear, on the whole, best in case of 


forced lubrication, either to 


at the back of the bearing, well below the 


center, or, preferably, to fit three alterna 


tive brancl from the oil-pri 


ssure suppl 


90 100 


FRIK 


200 


hKubbing Speed (Feet pei Minute. ) 


TIONAL RESISTANCES FOR LOW 


the former from the latter, and prevent- 


ing any metal-to-metal contact. 
It is frequently stated that “there is no 


friction without abrasion,” or, in other 
words, that unless two metals rub against 
each other, there can be no resistance due 
to relative motion. This, however, is not 
t When a film of lubricant is in 


he case. 
two metallic surfaces 
there is a resistance to relative motion of 
due to the shearing or 
of the oil film 


shearing of a solid, 


terposed between 


these surfaces 
transverse distortion 
In the case of the 


300 


AND MODERATE SPEEDS 


mere magnitude of the angle 9%, but 
upon the rate of its increase with time 
If a is the area of either liquid surface, 
the force required to maintain the steady 
speed v iS 
F>=qa= hav . 
F 

where k is called the coefficient of vis- 
cosity of the liquid. (This coefficient is 
clearly that force which will move a unit 
area of surface with unit speed relatively 
to another surface from which it is sepa 
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rated by unit thickness of the liquid in 
question. ) 

A film of oil of uniform thickness y, all 
round a journal of diameter d and length 
l, and adhering to it and to the bearing 
surrounding it, will thus oppose a resist- 
ance to the rotation of the former with 
surface speed v of the amount 


In such a case the friction would not de- 
pend on the load, which does not appear 
at all in the expression; and it will be 
readily admitted that the force required 
to distort the oil film cannot depend on 
the fluid pressure to which it is, at the 
moment, subjected. The friction is gov- 
erned only by the area of viscous fluid to 
be sheared, and the viscosity of the oil— 
i.e, the kind of oil and its temperature 
(with which the viscosity greatly alters) 
and it also gets greater the smaller y 
the thickness of the film; so that if the 
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when the journal becomes more eccen- 
tric. 

Starting therefore with a bearing run- 
ning slowly, in which the lubricant has 
just formed a complete film all round the 
shaft, it will have its maximum amount 
of eccentricity and the frictional resistance 
will on this account be large. As the 
speed is increased, the eccentricity dimin- 
ishes. The friction should, according to 
the simple law of oil shearing given above, 
increase with the speed; but it should 
diminish on the other hand with the eccen- 
tricity. We find, in fact, that at first it 
diminishes more than it increases, and in 
this way (the coefficient of friction) at- 
tains a minimum value which depends on 
the circumstances. With further increase 
of speed the diminution of friction due to 
the lessening eccentricity becomes insig- 
nificant and certain interval the 
simple law of friction is followed whereby 
the friction increases proportionately to 


for a 


the velocity of rubbing. 
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TOURNAIT 


journal is a close fit within its bushing 
the resistance to motion will be greater 
than if the fit is an easy one. 

There are, unfortunately, very few cases 
in engineering practice where a journal 
rotates with a uniform thickness of oil 
around it. It is only when the speed is 
very great indeed that this can happen— 
as with steam turbines and mill spindles. 
At moderate and low speeds we know, as 
above described, that the shaft moves to 
one side by an amount which depends on 
the speed and the load; the eccentricity 
for any given load becoming the 
greater the speed. We have just seen that 
the frictional resistance depends on the 
thickness of the oil film, but it is known 
from the researches of Osborne Reynolds, 
and Sommerfeld that the diminution of 
frictional resistance, due to the thicken 
ing of the film on one side of the shaft, is 
more than made up for by its increase due 
to the thinning the other. On the 
whole, therefore, the friction gets greater 


less 


on 


INFLUENCE OF AN INCREASE OF TEMPERATURE ON THI 


COEFFICIENT OF 


BEARING FRICTION 


For speeds greater than about from 20 
to 80 feet per minute (depending on the 
kind of bearing) the simple law of fluid 
friction is interfered with for another 
reason. 

On account of the high speed, the tem 
perature in the oil film itself rises above 
that of the bearing (even when the latter 
is artificially maintained constant) and its 
viscosity becomes reduced. The frictional 
resistance then increases less rapidly than 
in exact proportion to the speed 

The faster the journal runs, the 
the temperature of the oil film rises above 
that of the 
less viscous 
from 50 to 


minute, the 


more 


bearing, and the thinner or 
becomes the oil. For speeds 
go up to about 450 feet per 
coefficient of friction is pro 
the square root of the speed 
of rubbing. For speeds between 450 and 
800 feet per minute, the friction increases 


more slowly still, and, according to Thurs 
5 
ton, “ varies as \ Vv 


portional to 


For speeds of the 





49 


order of 3600 feet per minute and upward, 
the influence of speed alto- 
gether, and the conclusion arrived at by 
Lasche is that, for the bearings of high- 
tur- 


disappears 


speed generators driven by steam 
bines, whose rubbing speeds are nearly a 
mile a minute, the coefficient of friction 
is the same whatever be the speed. 
Examples of curves of frictional resist- 
ance obtained by experiment for low and 
Fig. 5. 
They are principally those found by Stri- 


moderate speeds are shown in 
beck for experiments with a Sellers bear- 


ing having double-ring lubrication, the 
material being gun-metal. 

The two thick dotted curves are taken 
Heimann’s on experiments 


from report 


hy the method of Dettmar. They refer to 


a solid bushing of gun-metal, with an un- 
broken film of lubricant all round, which 
is very different in its method of action 
the half brass journal 
experimented on by Stribeck. This 
counts for the difference in the shape of 


the two sets of curves. 


from Sellers or 


ac- 


CoEFRICIENT OF FRICTION OF LupRI- 


CATION 


CHE 


The curves give the “coefficient of fric- 
tion” on a base of speed of rubbing in feet 
The term “coefficient of fric- 
denotes the ratio of the total resist- 


per minute. 
tion” 
ance in the bearing due to the shearing of 
the lubricant, to the load on the journal; 
and although it has no physical meaning, 
it supplies a convenient and conventional 
method of discussing the results. 


If F denote the resistance, and P the 
load, we have 
‘. F knadilv ( 
= 2 
P Py , ) 
and if ql be, as usual, denoted by /p, 


and called the bearing pressure, or load 


per unit of projected bearing area, we 


that 


see 


, (3) 


or the coefficient of friction would vary as 
the speed and inversely as the bearing 
pressure if the oil film of uniform 


were 


thickness all round, and the temperature 
»f the lubricant were constant. 
the dotted 


that «“ is 


thick 


propor 


Referring to curves 


lines—we observe not 


tional to the speed in the actual experi- 
ments even when the temperature of the 
hearing is kept constant throughout 

We se increases 


that « less rapidly 


than the velocity of rubbing when the 
speed is greater than about 20 to &o feet 
per minute. This is due to the fact already 


mentioned that the difference between the 
actual temperature of the oil film and that 
of the bearing gets greater as the speed in 
creases, so that although the bearing tem- 
perature may remain the same throughout 
that of the film 


which the 


a series of experiments, 


( f lubricant itself, value 


upon 








of k—the coefficient of viscosity—depends, 
does not. Thus « falls away from the 
simple linear law the more the greater 
the rubbing speed becomes. 

These—as also Beauchamp Tower's ex 
periments that the “coefficient of 
friction” in a lubricated bearing follows 


the 


show 
law 


< 


(instead of u=c , as given above }. 


Upon further examination of the experi- 
mental results plotted as curves upon 


Figs. 5 and 6, we observe that for speeds 
below about 20 feet per minute the coeff 
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In Fig. 6, reproduced from Heimann’s 
article, we observe the effect on the co- 
efficient of friction and on the positions 
of its minimum points, of an increase of 
the temperature of the bearing. The 
higher the temperatures at which the bear- 
ing runs the smaller the coefficient of fric- 
tion, and the greater are the speeds at 
which the minimum values of that coeffi- 
cient are attained. 

In conclusion, observe that the 
curves all rise very rapidly when the speed 
is very slow and the has all been 
squeezed out of the bearing; and that they 


we 
oil 
tend to converge upon the constant value 


0.15, the coefficient of friction for greasy 
metals sliding upon each other, long ago 





















































4 17 Ak 
/ ar Sr. 
AAV 
A Me PY ae 2 A 
A A of 7 3 ») 
: . i 
¥ » 7 a” 
| ' 
i b 
A 
a4 
A 
| 
| 
| 
| 
FIG. 7. FRICTIONAL RESISTANCE OF ROTATING LUBRICATED JOURNAL BEARINGS 
cient of friction diminishes for a little in| determined by Morin. It is only then 


exact proportion to the speed, but that 
the effect of, the relatively great eccen 
tricity of the journal in the bushing soon 
begins to have an important influence in 
friction; so that after a 
take reverse turns, 


increasing the 


while the curves of «& 


and the coefficient attains a minimum 
value as described above. 
As to the positions of the minimum 


points, we see that the coefficient of fric- 
tion takes its least value for speeds which 
depend upon the bearing pressure; those 
speeds being greater the greater the bear 
ing pressures—Fig. 5 


After the minimum points are passed 
the 


rapidly as 


less 
fall 
oil film being squeezed 
find it 
to attach great importance in 
this 
point,” as bearings must be designed so 
as to avoid such speeds and pressures as 
correspond to them. 


curves begin to 
the 
[his is due to the 
out 


rise more or 


speed continues to 
of the bearing; and we shall 
necessary 
“minimum 


the sequel to so-called 


that 4 remains constant, and that we 
encounter a frictional resistance and loss 
of work proportional to the load on the 
bearing and of the amount already cal- 


culated. 


FORMULA FOR COEFFICIENT OF FRICTION 


Reverting to the theoretical law of fluid 
mentioned above, 


ck z 
uu ’ 
V p 
we find that experiments show that n 
as values diminishing from % to 0 as 


the speeds increase from 100 to 3600 feet 
per 

Clearly, the variation should be made 
l , the viscosity coefficient 


alue of k 
ind not in that of v; for the law of shear- 


minute. 


in the \ 
ing resistance is equally at high as 
at low temperatures. 


the excess of 
mean temperature of the oil film over that 


If we could calculate 
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of the metal walls between which it is 
flowing, then knowing how k depends 
upon that (mean) temperature we could 
predict the proper form of the expres- 
sion for any given case. 

The author has found a simple expres- 
sion which gives the values of k with fair 
correctness between the temperatures 70 


degrees and 160 degrees Fahrenheit; 
the more correct expression of Osborne 
Reynolds being—k — 0.000047 ¢ ~°°*"*, 
The formula is 
B B 
& = os, Or k= . 
(¢ — 60°) 5 
where B has the value 
§00 
Thus we write 
T 
k= (4) 
500 4 


A roughly accurate expression for the co 
efficient of friction for machinery oil as 
deduced from these experiments will 
therefore be for speeds over 20 feet per 
minut 


ni (s) 
— gco ¥ v ote 18 VY v (6 
500 6 p 5p 


Here v=surface speed in feet per 
minute, 

pb = bearing pressure in pounds 
per square inch, 

6=excess of oil temperature 
above 60 degrees Fahren 
heit. 


and 


This may be written in the form: 


1.8 


VYV=up= m ’ , (7) 


where M may be called the specific fric- 
tion. It is the frictional resistance per 
square inch of projected bearing surface. 
Its values are given in Fig. 7. 





France also has its train robbery, with 
the latest modern improvement, namely, an 
automobile to escape on. The robbers took 
a first-class compartment made their way 
ou the foot-board of the cars to the bag- 
gage car, in which two mail agents had 
charge of money packages, wounded both 
of them with pistol shots, and threw out 
the money packages. The wounded agents 
succeeded in pulling the cord which sig- 
nalled the engineman to stop; but when 
the train slowed down the robbers jumped 


oO 


it. Accomplices had picked up the money 
and followed the train on an automobile, 
the track there being alongside the high- 
way, and it picked up the men when they 
left the train and rushed away without ob- 
the speed limit—Ratlroad 


serving legal 


Gazette. 
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Novel Electric Drive for Rolling Mills 


Making a Small Motor Drive the 


Rolls during 


Passes 


the 


by Utilizing the Stored Energy of a Heavy Fly-wheel 





EDITORIAL 


In no instance is the advantage of using 
a fly-wheel to store energy for future use 
more clearly shown than in the new motor- 
driven 30-inch universal plate mill of the 
Illinois Steel Company at South Chicago, 
recently installed by the Westinghouse 
Electric and Manufacturing Company. It 
is the first application of electric motors 
to this work, and the units are the largest 
that have ever been used. 

rhe first step toward the solution of the 
problem was to find out the amount of 
power required for this service, as prac- 








FIG. I. 
no data were available on this 
subject, the usual solution being to install 
a motor of the maximum torque equal to 
that of the steam engine that would have 


tically 


been selected but leaving the normal 
capacity of the machine very much in 
doubt 


Many experiments were made, beginning 
with a non-reversing mill, by carefully 
indicating the engine, noting the fly-wheel 
speeds, the nature of the material being 
worked and the dimensions of sectional 
area affected, so that the average horse- 
the reduction of a 


power required for 


given weight of material might be deter 


THE EQUALIZING SET 


mined. Using these data as a basis, the 
next observations were with the reversing 
type of mill, which is much more com- 
plicated in every way owing to the largely 
increased size of motors required and the 
fact that the application of fly-wheel direct 
to the roll shaft and the operation of the 
motor direct from the power station are 
not practical on account of the rapid ac- 
celeration, retardation and the reversal of 
the rolls. Figured in the usual way, it would 
necessary to install apparatus 


have been 


capable of supplying a maximum demand 


CORRESPONDENCE 


calculated and the power required for ac- 
celeration determined. From these data 
a curve was plotted showing the torque 
actually the the 
roll for the various passes or for a given 
Corrections 


required at surface of 


reduction of sectional area 


to allow for the increased power required 


owing to the metal 


during the last passes, 


being cooler, were also made; but these are 
less than might be supposed, owing to the 
smaller reduction of area at each pass 
than in the 


the metal is hotter. 


breaking-down passes when 











WHICH SUIPLIES CURRENT TO 
of 10,000 horse-power, and the regulation 
would be a very serious consideration. 

To make electrical driving feasible it 
is necessary to equalize the power require- 
ments from the central station; this has 
been done by the plan worked out in this 
case in connection with a high-voltage al- 
ternating current, owing to its advantages 
in transmission over the direct current. 

The investigations of the power re- 
quired for reversing rolling-mill work in- 
cluded continuous indicator diagrams and 
a careful study of speed variations; the 
movement of inertia of the system and its 
kinetic given speed were 


energy at any 


THE 


MILL MOTORS 
Some of the facts brought out are ex 
tremely interesting, and it is somewhat 
startling to learn that the 
from zero to full speed takes place in 
from the material 
enters the rolls when they are at approxi 
mately half speed; current can be shut off 
from the motor and the rolling continucd 
by the energy of the moving parts, so that 
the material leaves the rolls at half speed; 
the interval of time for handling the ma 
tw to 


acceleration 


two to five seconds; 


terial between passes varies from 
three seconds. 

The speed increases between the 
the torque 


first 


and the last pass while de- 
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creases, so that the actual power require- 
ment is fairly uniform from start to finish 

The number of passes required to roll 
the average plate is 13 and the time for 
This is divided 


one cycle is 75 seconds 


into a working period of 48 seconds and 


a total interval of rest equal to 27 seconds, 
with an approximate period of 2 seconds 
between pas 


The horse 


ses 


power required varies from 


3400, which gives an average for 


7 
the cycle of 1170 horse-power 


[n the case of the 30-inch mill equip 
ment the various problems have been 
solved by supplying a direct-current shunt 
wound motor for driving the mill and 
using an equalizer in the form of a fly- 
wheel type motor-generator set, located 
in the electric circuit between the mill 
motor and the central station which sup 
plies high-voltage alternating-current pow 


*r. The equalizer set operates continu- 
ously with relatively slight variation in 
speed. he field of the mill motor is per 


of the 
With current 
he generator fields the electromotive f 
of the and 
current is supplied to the mill motor, the 


that 
variable 


manent while shunt-wound 


motor is zero in 
rc¢ 


armature circuit is zero no 


connected 


the 


armature of which is perman 


ently by heavy leads to armature of 
the generator 

Current is applied to the generator fields 
first throug 


is cut out, t 


1 very high resistance; as this 


ie field is strengthened and the 
generator voltage is increased accordingly 
The motor speed follows the variation di 
rectly and the amount of current which it 
takes governed by the torque re 
quired to perform the work 


will be 
The reversing 
of the mill motor is accomplished by r 

the the held 
which th of 
flow of current in the armature circuit of 
both the generator and motor 
full control of the mill 
by means of a field rheostat which governs 


versing current in generator 


circuit, changes direction 
Thus the 
motor is obtained 


a circuit of less than 150 amperes. 

The function of the fly-wheel is to con 
vert this load uniform 
constant load; consequently the required 


varying into a 


capacity of the alternating-current motor 
of the equalize r set (and the powet 
taken from the line) is designated by the 
average load condition. The three factors 


to be considered in figuring fly-wheel ca 
pacity are the amount of energy required 
from th l 


fly-wheel, which is usually fig 
ured in horse-power seconds, the percent 
age drop in speed allowed and the time 
available for storing up energy in the 
wheel. The drop in speed of the motor 
generator set ranges from 10 to 15 per 


cent. for the heaviest passes; and, in case 
the loads should be greater than that cal 
culated, a further drop in speed is obtained 


automatically. 


EQUALIZER SET 


This set is shown in Fig. 1 and is of the 


four-bearing type and consists of an al- 
di 


ternating-current induction motor, a 
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rect-current generator and a fly-wheel lo 


these machines, all mount- 


shaft 


cated between 


ed common and on a common 


on a 
bed plate 
The alternating-current motor has a con 


tinuous-load rating of 1300 horse-power 
and will develop a maximum torque three 
times the full-load torque. It is 25-cycle, 
2200-volt, 8-pole, with a synchronous speed 
f 375 revolutions per minute. No trans 
formers are needed, as the voltage of the 
notor primary is the same as that of the 
feeder circul 
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rim and a cast-steel spider with double 


spokes of comparatively small sections, 
for the purpose of making the wheel more 
elastic than a single spoke of equal 


The frame of the spider is ma- 
dovetail slots the thin 
steel sheets are punched in segments with 
fit into the spider rim slots. 
segments are assembled with over- 
the outside are heavy 


strength. 
chined with and 
tongues to 
Thes« 


lapping joints; on 


one-piece steel end rings, clamped to the 
laminations by means-of through bolts 
In reality very little strain comes on these 











FIG. 2. ONE OF 

lhe fly-wleel is shown in Fig. 2, for 
reasons of manufacture and in order to 
keep the diameter as small as possible, 
it is made in two sections. Even with 
this arrangement, however, the peripheral 
speed which is 250 feet per second, or 


nearly 3 miles a minute, js hardly within 
limit for a cast-steel 


decided 


a safe wheel, so a 
upon. The 


total weight is 200,000 pounds, the diam- 


laminated type was 


eter is 13 feet 2 inches, the radius of gyra- 
tion is § feet 2'4 inches, and the fly-wheel 
effect is 2,660,000 pounds at 1-foot radius. 

Phe 


wheel is sheet-steel 


made up of a 


THE FLY-WHEELS 


bolts, as the thin sheet construction gives 
high slipping 
comparatively light pressure. 


a very resistance with a 

lo give an idea of the energy stored in 
this wheel and the efficiency of the motor- 
kilowatts 
for a period of five minutes to accelerate 


generator set, it requires 1200 
it to full speed, and the load, running light, 
is 200 kilowatts 

The direct-current generator has a con- 
tinuous rating of 3000 kilowatts or 4021.4 
horse-power at 600 volts, 375 revolutions 
per minute, and will stand 150 per cent. 
overload without injurious sparking 
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Mitt Moror 


[he direct-current mill motor will safely 


load of horse 


150 


carry a continuous 4000 


revolutions per 


power at 575 volts, 


minute, and will stand a maximum of 10, 
000 horse-power momentarily. As shown 
in Fig. 3, it consists of two 2000 horse 


the armatures mounted 
with both motors 


form 


with 
shaft 


power units 


on the same and 
arranged on a common bed plate, 


ing a two-bearing set. The principal reason 
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for the subdivision is to reduce _ the 
wheel effect by using 


The 


thereby 


armatures of 
diameters. power required for ac 


celeration 1s reduced, facilitating 
rapid reversing 


Che 


revolutions 


100 
higher 
speeds are obtained by shunt 

ld control. It that thus 


far the maximum speed desired has been 


motor is 

the 
means of 
noted 


normal speed of the 


per minute, and 


will be 


ne 


approximately 80 revolutions per minute, 


GENERAI ARRAN‘ 


being of a <« 
But as 


carried on, the efficiency of the mill wall 


most of the product mpara- 


tively heavy 


. Rage op ration 15 


gradually be increased and the higher 
speeds thus available will be the means of 
greatly increasing the output. 


The 


means ota 


motor is connected to th 


beat 
next to the mill is exceptionally large 


flanged coupling, and th 
ing 
de- 


It is specially 


end thrust 


ind well reint 


signed 


t withstand tl Heavy 








3 


THE MILL 








MOTOR AND ITS CONNECTION TO THE 


ROLLS 





54 


the 
on a diagonal, thereby tending to lengthen 
To provide for 
the ordinary thrust of the mill, a semi 


that occurs when 


mill spindle breaks 
itself between bearings. 


circular babbitt-faced collar is bolted to the 
outside surface of the mill and bearing. 
A babbitt-faced collar provided with ad 
justing bolts is keyed to the ends of the 
Hange coupling next to the bearing, and 
this acts as the shaft wearing collar. It 
is split so as to allow easy replacement 
This figure shows the remov- 


of 


can handle the machinery in 


or repairs 
outside 
motor 


crane 
the 


abl portions roof, so 
house 
lhe general conditions for rolling a 


10x34-inch universal plate 65 feet long 


from a 6xio-inch slab 8 feet long, were 
as follows The average alternating-cur- 
rent power required was 750 kilowatts 
with 15 per cent. variation above and be 
low this amount, and the total peak loads 
on the direct-current machines ranged 
i jooO tO 5000 amperes The average 
required to roll one plate was two 
mM tes YIVING the plate Iteen passes 
[he maximum capacity is 6 to 30 inches 
wide by 80 feet long and will handle 7500 
tons a month 
Xeferring to Fig. 4, the equalizer set 1s 
comprised of an alternating-current motor 
300 horse-power, the fly-wheel B, 
weighing 100 tons, and the direct-current 
generator C, nominally 4021 horse-power, 
| ipable of 10,000 horse-power. The 
dit irrent motor J), also 4000 to 1I0,- 
000 horse-power, is connected by a flange 
ct ipling E to the driving spindle F 
which drives,the pinion shaft G, by means 
of loose box couplings or muffs and a 
short piece of shaft or wabbler. The 
pinions are mounted in a suitable housing 
and each pinion shaft is connected through 
muffs or wabblers to a horizontal roll 
\ pinion which meshes into the upper 
roll pinion drives two horizontal shafts 
which extend to the outside of the mill 
housing. These shafts carry the bevel 
pinions which drive the vertical rolls—two 
1f which are located on each side of the 
horizontal rolls 


Current from the power house comes to 


the motor 4, which drives generator C. 
This in turn supplies current to the mill 
motors D, which can handle the normal 
load with the current due to the 1300 
horse-power motor 1 The rapidly run- 
ning tly-wheel stores up energy so that 
when the peak of the load comes it drives 


generator C, up to an output of 10,000 


horse-power for the moment, if necessary, 
which in this of 
to the motor D, long enough to 


turn supplies amount 
current 
In this 
small motor is made to handle the 


work that would ordinarily require a much 


take*care of the pass in the rolls 
way 


larger unit and is a very striking example 
of fly-wheel energy as well as of the flex- 
ibility of the electric drive. The possibility 
of securing a speed variation as high as 
three to 
| 


one without the use of gears is 


item in this class of work 


also irge 
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Portable German and _ English 


Electric Drills on Trucks 


By Frank C. PERKINS 

Every form of labor-saving device is 
now being used which will increase the 
output of the machine shop or boiler plant, 
or save time by doing away with the neces- 
sity of moving large work which is under 
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from the armature shaft to the drill 
shaft, and universal joints connect this 
shaft with the drill head. In general, 
direct-current motors are used of IIo or 
500 volts pressure, yet in some instances 
alternating-current motors of  single- 
phase, two-phase and three-phase induc- 
tion types are employed. 

Flexible shafting is sometimes employed 
in place of the jointed shaft, as in Fig. 2. 


This is an English high-speed portable 





























FIG. I 4 GERMAN 


PORTABLE ELECTRIC 


DRILL 

















FIG. 2. 


construction. The portable electric drill 
if among and it is fre- 
quently mounted on a small truck for 
moving about the shop and around the 
large work requiring its use. The accom- 


these devices, 


panying illustration, Fig. 1, shows such 
a portable electric drilling machine of 
German design, made by Siemens- 
Schuckert-Werke, of Berlin. The motor 


is provided with a flexible electric cable 
and is It has in- 
closed gearing for transmitting the power 


mounted on wheels. 





AN ENGLISH PORTABLE DRILL 


drill of the “Stellite’’ type, equipped with 
a magnetic clamp. This equipment was 
designed and constructed at Birmingham, 
England, by the Electric and Ordnance 
Accessories Company, Ltd. It has vari- 
able speeds, and a capacity up to a 2%- 
inch boring bar. The flexible shafting 
has ball bearings, and knuckle joints are 
used to transmit the power from the 
motor armature shafts to the drill head, 
in addition to the flexible shaft. A spe- 


cial water-tight starter is fixed on top of 
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the electric drill motor and akoui :§ feet 
of cable are utilized, inclosed in flexible 
steel tubing. It will be noted, in Fig. 3, 
that the electric motor is inclosed in an 
oil-tight cast-iron box and runs practi- 
cally without noise. The speeds are ar- 
ranged to suit high-speed twist drills, arg 
the variation of the drilling speed is ob- 
tained automatically by compound wind- 
ing of the motor and by chzunging the 
feed pressure. It is maintained that these 
portable electric dri!i< are not only simple 
but economicai and they are claimed to 
h> from 30 to 50 per cent. more efficient 
‘han pneumatic drills. By the use of 
magnets with pillars with the drill head, 
the equipment is firmly held to iron or 
steel plates and the drilling is accom- 
plished with facility. 

Another interesting portable electric 
drilling machine is constructed at Bootle, 
near Liverpool, England, by Campbell and 
Isherwood. It can be used on boilers or 
steel plates in shipbuilding and may be 
taken from the truck on which it is 
mounted, for moving about the shop, or 
may be suspended in any desirable position. 
It is shown in the accompanying illustra- 
tions Figs, 4 and 5, and comprises a motor. 
carriage and sliding shaft with a universal- 
movement drill head. The motor is series 
wound. It will be noted that it is 


mounted on two horizontal centers by a 
frame which may be moved in a complete 
circle, the whole. being carried on a car- 
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FIG. 5. AN ENGLISH DRILL St 


riage provided with wheels, to permit of 
easy movement. When desired, the motor 
may be removed from the carriage and 
suspended from a stirrup, see Fig. 5. A 
bracket on top of the motor carries a hol- 
low shaft fitted at one end with a spur- 


gear wheel which is driven from a pinion 
on the armature shaft Through this 
hollow shaft runs a long shaft, one end 
of which is connected to the drill head. 


SPENDED TU 


PERFORM A DIFFICULT OVERATION 


The long sliding shaft is slotted for 
nearly its whole length, and this fits a 
feather key on the inside of the hollow 
shaft. In this the 
the hollow shaft; by 


and slot the 


motor drives 
key 
is transmitted to the 


manner 
means of th 
motion 
Grill head [he gearing is entirely cov 
ered, thus protecting the workman against 
the 


inals are carefully insulated 


accident, while all of electric term- 
































MOTOR OF 





DRILI 





SHOWN 





IN 





FIG. 2 FIG. 4, ANOTH 
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An Interesting Boiler-riveter 
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Weight 
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Machine 


Installation 
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In connection with a boiler shop every- 
body today appreciates the advantage and 
tiecessity of a large riveting machine. It 
is not always convenient, however, nor is 
it always a warranted expense to install 














a vertically set riveter with its tower and | i. 
building equipment, crane and runway, | 
electrical and other apparatus. The fol . 
lowing method has been worked ‘out and 
built by the Chester B. Albree Iron Works 
Company, of Allegh&6rty, Penn. Two in- = 18 
stallations are ‘in service at present, the 
Néw York Safety Steam Power Com 
pany, at Hope Valley, R. I., and the Ten 
nessee Coal, Iron and Railway Company, 
nsley, Ala., and others are under way = 
[The drawing shows a 10-foot 6-inch 
gap riveter, weighing 22,000 pounds, sus 
pended from a trestle work, with a speci 5 
ally built truck on which the work 1s t 
pushed into the riveter. A sprocket wheel . ; , 
is provided which is turned by means of aad = I 
1 pipe or crowbar and pinches the work 
back and forth. This sprocket wheel can | rp 2 
be located, as shown, on the end of th | wid ‘) 9 - 
truck, or it can be made stationary on the 4 = 
foundation near the operator or wherevet ! 5 = 
convenient The riveter is raised % ' f = 
lowered by a small pulley block, as it is A) 3 = 
' - — 
perfectly counterbalanced with nothing j _) 7: _ 
but friction to overcom« It will be no ’ al Be 
ticed that small wheels and _ ball-bearing it = 
curnals are provided on the truck, which 5 [ = 
e llow the pipe or boiler to be rotated. If = as " 
quare work is to be done, a plate is put ; > Zz 
m the top of these wheels and the worl as g's 7 
rested on the plate, which allows a trans —— F - = 
verse as well as a longitudinal movement . Jed F Z 
of the work wh : 
Che cost of such an installation 1s about ve PL i 
« KOR > 


ne-quarter that of a hydraulic riveter 
with high-pressure pumps, lines, valves, 
ccumulators, usual steel tower, crane, 
runway, etc. The cost is also about on 

half that of installing the usual stationary 





pneumatic compression riveter where thi 


riveter is placed vertically. The follow 





ing figures may be of interest in this co: 


nection: 














COST OF A HORIZONTAL PNEUMATIC 
INSTALLATION 
Compression riveter, 10-foot 6-inch 


PURGE 4408s. $1900 


Support, trestle, truck, etc.......... 1000 
Foundation, erection, miscellaneous... 400 
Air compressor and reservoir........ 600 

$3900 





SR SET VERTICALLY 
EEL TOWER, ETC. 
t runaway, 16 


THE SAME RIVET! 
WITH CRANE, ST 
40-foot tower, 25-foo 





NE aaa a o'e mnie aaa ions See 
RR fee pie aan 1800 
lbynamo and switchboard.... can gou 
Compression riveter, 10-foot 6-inch 

WORE sauna lah ain , ori 1900 
Air compressor and reservoir red 600 
Foundation and building changes.... 900 


$7500 





Such a method of installing might be 


ippled to a hydraulic machine, but on ac 
unt of being obli ri d to provide flexihl - 9,81 — ‘ . 
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high-pressure water pipes an air machine 
is preferable. The power used in operat- 
ing the air machine is about one-quarter 
that for the hydraulic on account of the 
air machine having a toggle leverage 
which gives the maximum pressure at the 
end of the stroke only; whereas, in the 
hydraulic machine, the high pressure is 
continuous throughout the stroke. This is 
quite a saving, as it probably costs $800 
to $1000 per year to run a hydraulic ma- 
chine and there is $300 or $400 saving in 
favor of the air installation. 





Gas Furnace 


B 
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Hardening Small Pieces 
By NENE 

The following is a 
drawing of a device for the hardening ot 
small pieces such as are shown by Fig. 3, 
or in fact any kind of small pieces. The 
principles involved have been discussed 





description and 


previously in the columns of the AMERI- 
can MAcuunist, but the excellent results 
obtained by the application of these prin- 


ciples are, I consider, worthy of mention. 
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STEEL 


Very satisfactory results are being ob 
tained from these installations, and any 
body contemplating the installation of a 
riveter would do well to visit one of these 


plants. 





The London Times says that the work 
f pioneers in color photography has 
reached a promising stage and that a 
late is now on sale upon which a fairly 
satisfactory heliochrome transparency 
may be made with one exposure, and with 
little more trouble than when making an 
rdinary negative 


FIG. I 


HARDENING 


| i Rubber Hose 
































APPARATUS 


[he simple fact that some one has re- 
ceived good results from applying these 
principles encourages others to try methods 


lot 


of small pieces much variation is liable 


of this sort,*as in hardening a large 


to occur unless some means of quenching 
them quickly, thoroughly and evenly is 
provided. 

Previous to making this device, we used 
a tall tank similar to A, without the cones 
D and E. The result necessitated the file 
‘esting of every piece before using. This 
was entirely eliminated after making this 
device, and there have been no soft pieces 


wn 
™N 


since installing it. By adding the cones, 
the pieces to be hardened slowly settled 
to the bottom in an irregular line and 
were cooled before landing on the bot 
tom; this prevented a zone of heat being 
established there which would have hap 
pened if they had sunk in a straight line 
Then again the liquid was kept circulat 
ing by being pumped in at the inlet, flow 
ing through the perforated bottom at F 
and out at the outlet. In this way it is 
kept at an even temperature and not al- 
lowed to become too hot to quench the 
pieces evenly and thoroughly, through 
heat being imparted to it by the hot metal 
; it is dumped in 

Referring to the drawing A, lig. 1 js 
a tank of galvanized iron about 9 inches 
inches high (the hight 


the door of the fur- 


diameter and 40 
7 


being regulated by 


nace). The cones D and E and the pan 
F are built on three upright pieces of 
heavy band iron, as shown at G, which 
slide easily inside of the tank A, The 
cones D and E are made of the same mu- 


terial as the tank 4 and are beveled about 
have the piec Ss 


Che 


inlet by 


45 degrees; in no cast 


; ~] » 
stuck part down quenching 


brine is forced in at the a bronze 


circulating pump and is carried to the bot 
H, folowing 


arrows It is 


tom of th¢ the pip¢ 
shown by the 


through the 


tank by 
a course 
forced up bottom of pan 


which is perforated, then through the 


it overflows at the 
for 


openings in the cones; 


outlet back large tank, used 


into a 


general hardening. C, Fig. 1, is a double 
ugh of cast iron, as shown at Fig. 2, 

while B, Fig. 1, is an ordinary gas furnace 
de by the American Gas Furnace Co 
In the operation a shovelful of the 


pieces to be hardened is placed in one side 
After a 
similar amount is placed in tl 


of the trough: the 


trough C. few minutes a 
1¢ other side 
first lot is 
a bent poker 
replaced by a new lot, by 


lful 


the 


' 
' . 1 
raked UOUl, 


the t k 


by means of into ank 
time 


and 


ention. 


which 
‘ond shovy will be heated 
ready to 
\fter 


in this 


receiv operator's att 
15 or 20 pounds have been treated 
manner, the c 


lifted out and the 


ones and pans are 
contents removed 

[he tank may be emptied of liquids by 
belt of the pump, 
tank may be placed out 


imply reversing the 
the 


way until it is required again. 


after which 
( f the 





Consul Alfred A. Winslow, of Valpa 


raiso, writes that there is a good opening 


in Chile for American machinery, but it 
He 


well 


writes: I doub* 


here to 


must be pushed 


if it would pay start I] 
should be in shay 
abi: 


would 


The lar 


a small way One 


good showing and be 


© make a 
to establish 
equire 


ynfidence, and _ that 


considerable capital. 


guage of the country is Spanish, thougis 
there is much English and German 
spoken. American goods and machinery 


stand well here, but are not as well known 
as those produced in England and Ger- 
We should have the 


many business 
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Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing- office Methods, Practice and Economy 





WE 


A Suggestion in Connection with 
the Spindle of the Drill 


Press 
leading drilling-machine 
England fit 4 


will the 
of America 
drill-press 


When 
builders 
taper hole in 
shown in the accompanying sketch? 


and 
as 
The 


expense incurred is only trifling, and the 


spindles, 


utility of the drill is extended; even if 
the hole is never used, it is no detriment. 

Of course, in the ordinary run of drill 
ing, this hole is never required; but when 
you commence to face the under side of 
bolt holes on pipe for 


machine tools, etc. 


flanges, brackets 


you'sce some tun. 


The cutter bar shown at B, having no 


at the top, drops out as soon 


fastening 
as the cutter touches the casting it is to 
face 
work 
vices brought into play for keeping the 


It is quite impossible to get it to 
I have seen many ingenious dé 


cutter up to its work, to say nothing of 


the time spent in fixing them. Taking 


the drill spindle out and boring a 


hole through it and reaming it when the 


taper 


cutter bar is inserted, as shown, 1s very 
+ 
| ' | 
bathe ———E 
ie a ce cd 
| 
| 
| | 
! 
h 
| | 
-  ) 








A GESTION FOR THE DRILL-PRESS SPINDLI 
simple lhe cutter is securely held by 
the taper pin I, and the hole is 

wavs there when wanted; of course dis 


mantling a drill to take the spindle out 
nd put it half a 
whereas if makers would do it before as 


back is day’s work, 

sembling, it would be done in an hour. 
We 

Ti dial 


splendid 
American 


recently installed two 


leading 


drills, by a 


PAY 


FOR 


They were fitted with practically 
such 


niaker. 


every up-to-date improvement, as 
reversing 
yet both 


necessity. 


speed boxes, 
feeds, 


mentioned 


automatic trips, 


levers, graduated etc., 
lacked 
Consequently the first time we used them 
for facing bolt we had to 
take out the spindles and drill and reamer 
a taper hole as shown. 


W. D. 


England 


the above 


under holes, 


PERSHORE. 
Birmingham, 


A Recessing Tool 


[his tool was made for use on an auto- 
matic machine, using three-quarter inch 


ebonite, making small that had a 


preces 








FIG. 3 


A RECESSING TOOI 
blind hole in them and a recess at the bot 
tom. It worked well and gave no trouble. 
2 1s a plan of the tool. Fig. 1 is a 
front view of the end and Fig. 3 is a side 
elevation 

A is the body of the tool, which has a 
hole bored into it at an angle to take the 
tool holder B. This is a good working 
fit in the body A, and is counterbored to 
take that is strong enough to 
overcome the resistance offered by the 
ebonite to the tool when boring. C is a 
projecting stop that is part of B. The 
small wheel runs on front of the chuck, in 
the process of working. D is an adjust 
able stop to control the size of the bore, 
the spring forcing B against the head of 
the 

In working, the tool advances and bores 
the.hole to the required depth Che tool 
made so that at that depth the stop 
C was hard against the face of the chuck 
lhe body of the tool ad 
; as the tool holder is unable to ad 
vance, it is forced out of position and the 


lig. 


a spring 


screw. 


was 


continues to 
Vance 


As the turret recedes, 
the spring keeps the tool holder B against 


tool cuts the recess 


the bottom of the bore until it is hard 
against the stop D. It then withdraws 
with the body 

england J. HERBER1 





USEFUL 


IDEAS 


Cutting Threads on One Side 
Only 


I have cut many threads by the old 
way, feeding the tool into the cut at 9o 
degrees with the center line of the screw, 
but always found it unsatisfactory, as the 
tool point would be dull when the finish- 
ing cuts were reached. 

In order to avoid this an extra tool was 
used in the Pratt & Whitney tool holder, 
to replace the dull tool, for finishing cuts. 
This brought up the idea of grinding the 
with good rake for a 
“hogging” cut and taking the cut on the 
side of the V, as suggested by C. A. 
Marston on page 491, Vol. 30. 

In another shop, where no thread tool 
holder hand, good 
obtained by using an ordinary Armstrong 
tool holder, taking off all or part of the 
top rake from the cutter, grinding the right 
hand side of the cutter straight with the 


roughing tool 


was at results were 


slight clearance on the side, and the clear 
the for 
makes 


ance end the cutting edge. 
This the of the cutter, 
when at the angle provided by the holder, 
look like Fig. 1. When placed in the tool 
post, the holder will take about the same 


on 


top view 





FOOL FOR CUTTING ONI 


SIDE OF V 


THREAD 


angle as the compound rest. I use 29 or 


29’. degrees for the compound rest; this 
causes the tool to scrape slightly on the 
of the V, 
left 


right-hand side as it is fed inte 


the cut on the side, the right-hand 
thread being cut 

Using the Armstrong holder, a dull or 
It is 


easier to grind the cutting part when one 


broken tool can be easily replaced. 
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side of the tool or cutter is used as a side 
of the V, as the whole length of the piece 
of tool steel on that side may be made 
straight with slight clearance, and all re- 
grinding done on the end, which forms 
the other part of the V, and on the top. 
The point mentioned by Mr. Marston, 
“having the compound rest at an angle” 
for convenience in changing and reset- 
ting tool, is equally applicable to feeding 
the cut at 90 degrees. For internal 
threads also this idea proves a very use 
ful one; and where it can be used, the 
single chip cut, on one side of the V, will 
be found much ahead of the old way 
Philadelphia, Penn. FE. J. Bowers 





Repairing Micrometers 


Frank E. Shailor speaks rather harshly, 
at page 632, about the method of truing 
the which my 
toolmaker friend devised; while I do not 
wish to champion the repairing of mi- 
crometers as a general thing, I would like 
to point out that they can be faced to a 
greater degree of accuracy on a good 
grinder than Mr. Shailor imagines. 

In the first place, Mr. Shailor made the 


micrometer contact faces 


mistake of assuming that if the contact 
the must neces- 
sarily be worn also. 
most cases; but it is not always so, for a 


threads 
This may be true in 


faces are worn 


careless man can spoil the contact faces 
the threads. I have 
never micrometer in which the 
spindle would “cock up” when locked with 


much faster than 


seen a 


the clamping device, and one of that make 
would be useless anyhow. 
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it to 
any 


speeding up an emery wheel causes 


show more sparks without feeding 


closer to the work is because the diameter 
of the wheel is actually 
creased speed; therefore the wheel is cut 
the 


show 


greater at in 


ting more. By feeding away from 
work until the 
again, then the cut is once more around 
the 0.0001 limit 


Buffalo, N. Y. 


sparks only just 


Geo. P. PEARCE 


A Fine Stamping Job 


The quaint old island of Nantucket, off 
harbors many 


brought 


coast, 
objects, 


Massachusetts 
unusual 


the 


curious and 





Ke. 





\ 
Yovs\ 
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FIG. I THE ORIGINAL CHERRY STONE, 


SPOONS AND FUNNEL 
home in the old days from foreign lands 
by her adventurous marines. 

Nearly a ago Captain West 
brought from London a cherry stone, th 
heart of which had hollowed out 
and the tiny space filled with the handi- 
work of a painstaking and skilful silver- 
a gross of silver teaspoons. The 


century 


been 


smith 
first illustration shows the original cherry 




















Mr. Shailor’s advice about lining up 
eapomys 
_ 
— * 
— 
oa 
oe 
- 
— . 
. 
FIG. 2. A COPY, CLOSED AND OPEN, A GROSS OF SPOONS AND THE STRIP FROM WHICH 
THEY WERE PUNCHED 
with the table reminds me of the appren stone, with an ivory screw plug that 
tice who was given a very particular job closed the opening in the base of the 
on a planer; this he lined up with great stone, and a little metal funnel to facili 
care, using a Brown & Sharpe test indi tate the replacing of the spoons in the 
cator and lining from the bed. After get stone 


ting it true to 0.001 inch, he went ahead 


and planed it nearly 1/16 inch out of 
cross rail was not 


Of 
rail 


parallel because thx 
parallel to the bed 


course he should 


first; but even as 
irk t the tool 


work 


a grinder, 


have set his cross 
it was, if he haf set the w 
he would have produced accurate 
The same in resetting work i 
the final and most accurate test 1s to set 
to the wheel until it will just draw a few 


sparks from end to end. The reason that 


\n enterprising modern Nantucketer, not 
British craftsman, 


to be outdone by any 

has made a die which stamps out and 
strikes up duplicates of the tiny spoons 
(except that the new spoons are even 


smaller and more perfect than the old) 
with perfectly formed bowls and handles 
lo contain them he made a metal 
locket, the replica of a cherry stone. The 
shows the handiwork 
Each 


also 


second illustration 


of the Nantucketer, in actual size 





spoon weighs one hundredth of a grain, 


The 
spoons 


and a light breath scatters them 


strip of silver from which the 


stamped is also shown, and it may 
that out as 
economically as is usual in normal-sized 


were 
be noted they are struck 
spoons 

While the are too small for 
either ice cream or even after-dinner cof- 


spoons 


fee, and the whole operation might be 
called useless work by some, it is cer- 
tainly a good example of fine diemaking 
and of stamping, and shows what can be 
done when one sets 


{ range, N J 


out in earnest. 


(sEORGE P. Swain 


Checking Drawings 


interested in the ar 
ticle on checking drawings, by Mr. Haines, 
on page 774. I was also much surprised, 
for while I entirely agree with him on the 
importance of a 


I was very much 


checking, | 
leaves all 
checking to be done after the drawings 


thorough 
cannot understand why he his 
are traced, thereby making it necessary 
to work the tracings all over, which is a 
very unsatisfactory process and gives in 
ferior results. At least, I have always 
found it so 

Now that | said what I don’t like 


about Mr. Haines’ methods, I will try to 


have 


give a brief outline of what, according to 
the 
drawings should go 


my gives best results at 
the The 


from the detailer directly to the designer, 
to be checked by him, to be sure that the 


experience, 


least cost 


details have been carried out according to 
the design and that all the principal di 
mens! 


When 


ms are correct and properly placed 


this checking is completed, the 


drawings are ready to go before a com 
mittee. This committee should consist of 
all the persons who are in any way di 
rectly interested in the tools that are to be 
made from the drawings. Let them be 
criticized from all points of view possible 
Any changes that can to advantage be 


made should be made. If the design is 


changed, then make new drawings if ne 


essary; repeat this process until the com 
mittee is satisfied. When it has approved 
the drawings, turn them over to the 
checker. His business should be checking 
nly, not criticizing the design; that part 
settled, and he will have plenty 
even 1f he is a very good man indeed, f 
¢ should g ver every dimension and 
work all important calculations 
should also see to it that all the d 
sions necessary are given and no 
[oo many figures are nearly as bad as 
not enougl He should see that al! tl 
rules of that particular*drawing ro 
garding the minor details are complied 
with. When this last checking is finished 
and the drawings corrected, they are 
ready to trace; the tracer can go ahead 


and do a good job, if he is a good tracer, 


time. The tracings, of course, 


in a short 


must be checked, to see that they are like 
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the drawings, but this is a very simple 
process 


Hartford, Conn. K. S. ALLEN. 





Turret Attachment for a Sensitive 


Drill 


The sketches herewith are intended to 
show a device which was made to con- 
vert a single-spindle sensitive drill into 
a substitute for a multiple one when oc- 
It is readily attached 
as readily detached when not re- 


casion required. 


and is 
quired. 

Fig. 1 is a plan. Fig. 2 is a side eleva- 
tion partly in section on line AB, Fig. 
Fig. 4 is 
the contrivance, and 
Fig. 5 is a side elevation of a Dwight 
Slate drill press with the contrivance in 
position. 


1. Fig. 3 is a front elevation. 


an inverted plan of 
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B. At its lower end is a lug to carry 
the index lever C. 

The round disk B is fitted carefully to 
the stem of the main bracket A and is 
held by a hexagon head pin as shown. 
The disk is furnished with, in this in- 
stance, three bosses to give extra length 
to the three drill-spindle bearings, and 
also three slots in its periphery by which 
to index the spindles. The slots were 
milled the parts A and B, 
with the index lever fitted, were placed in 
the drill and the centers for the 
drill spindles were then marked off in 
position to insure correct alinement. The 
holes being bored, they were then fitted 
with spindles of tool steel having a cen- 
tral hole and set-screw at their lower ends 
and fitted with and clutches at 
their upper ends. A spring was also fitted 


in, and then 


press 


collars 


to each spindle 
It will be obvious that any other num 
ber of spindles could be fitted by having 





l 1] tL} { 1] 
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FUG] 4. Inverted Plan 
DEVICE FOR CONVERTING SIN¢ 


t consists of two principal parts A and 
B, Fig. 2, both of which are of gray iron. 
be 


with a tongue, top and bottom, tq corres 


\s will seen, the part A is furnished 


pond with the slot in the drill column. It 
also has a 


round stem to 


carry the part 


\ 
Vt 


E-SPINDLE SENSITIVE DRILL 


a suitable disk, and also that the spindles 
“ould 
lower 
fitted 


drills, ete. 


furnished with chucks at their 
which 


be 

in this’ case were 

to take sized 
Ropert Brown. 


ends, 


with collars various 


Journbrook, England 
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Apprenticeship 


Your report, at page 603, of the recom: 
niendations of the committee on appren- 
tices of the machine-tool builders has at 


7, 


(e- @=8 





of 

















The Contrivance 


FIG. 5, 
applied to a.Dwight 


Slate Driller. 


tracted my attention, as does everything 
that concerns the boys in the shops 
[ have looked up many apprenticeship 


arrangements; nearly all seem to forget, 


as does this committee, that “what is 
sauce for the goose is sauce for the 
gander.” In other words they siiggest 


holding back part of a boy’s pay till his 
term of apprenticeship is over, as an in- 
ducement for him to stay till the end of 
In this State (Massachusetts ) 
there is a law, which I believe to be just, 


his course. 


that any employer who doés this shall be 
liable for an equal amount if he discharge 
aman. That is, if I hire an apprentice 
and tell him that if he stays three years 
I will give him $100 extra bonus, then if 
he 


time I 


leaves of his own volition before that 
am not liable, but if I 
him for any reason or without reason at 


discharge 


the end of a year and a half, I must pay 
him the $50, or the proportionate part of 
his bonus 

My 


oral, 


written or 
a little different from those of 
most men, and I presume that I may be 
criticized for what follows. My belief is 
that it is wise to reduce the most trivial 
but I do not be- 
lieve in making contracts under a bond 
where there escape from their 
terms, except where there is a possibility 
that the contract may change hands on 
one side or the other and that people other 
than those making the contracts may have 
to execute them. Men live up to their 


ideas about contracts, 


are 


agreement to writing: 


is no 
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word except under stress of circumstance 
that seems to compel them to break it 
Every few days we hear of a bank pres- 
ident or cashier who has gotten away with 
a fortune and disappeared. In a few 
weeks or months we find that he has tel- 
egraphed the police to come and bring 
him back to jail. Back he pre 
ferring the freedom of a six-foot cell for 
a time to the lifelong 
broad world with 
Why does he come back? 
no man is happy under any restraint ex- 
cept self restraint. 


comes, 


confinement of a 
left 
Just because 


one country out 


Every man, if he is 
normal, is willing to live under the re- 


straint of laws which he, or his repre- 
sentatives, have helped to make 
Suppose that we have here a boy. His 


father long ago decided to make a ma 


chinist out of him. He himself was prob 








AMERICAN MACHINIST 
a chance at piece work every little while. 
He finds that by learning one step he can 
make pretty fair money, by learning an- 
other that he can make more, and so on 
It is only the principle of the “square 
deal.” It will hold the boys that are me- 
chanically inclined, 
hold the rest 
Worcester, Mass 


and nothing ought to 


ENTROPY. 





The Use of a Monkey Wrench 


in an Emergency 


The writer was once called upon to get 
an automobile in i order after it 


had met with a collision 
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Repairing Drills That Have the 
Tangs Twisted Off 


\ splendid way to fix tapered-shanked 
twist drills that 
off is shown in the accompanying illustra 

We this method for 
time, it is the best 


have the tangs twisted 
used 
find that 
and cheapest way that we have yet see! 

[he and 
f the shank is ground off so as to leave 
Fig. I A 


V-groove is then cut in the tapered shank 


tions have 


some and 


tang about g in 


twisted 


the drill as shown in small 


deep, as shown by the 
We cut these grooves 


but they can 


about 1/32 inch 
lotted line, Fig. 1. 
vith the 


milling machine, 


be cut quite well with a shaper 








ably a blacksmith, a carpenter, but he zw _ 
does not want his boy to have to work FiG. 1 aaa 
so hard as he did, so he takes the young nine nanan 
man to Mr. B’s shop and they sign a long | anny 
agreement very much as if it were a eeu: | 
prize fight. The boy does not know the —____—__| 
first thing about the machine business FIG. 
does not know whether he will like it or /RILLS WITH BROKEN SHANI 
not; he only knows that he has to d 
what his father says. For a time it is The car was standing g th vad Fig, 2 W socket 1 lolding th 
new and the boy does pretty well, but in side out in the country, with t er ll w n ust this made of an 
a year Mr. B finds he has bought a pig nd its supporting angle all twisted out ket witl * sends a -. 
in a bag. The boy finds out the same cf shape. This cooler-supporting angle lar to t it in t pered shank 
thing; he would rather have been a _ presented an appearance about as shown I the ari \ 1/10-inch = dhes drille 
lawyer or a burglar or something inter- at A, Fig. 1, while it should have been meet \ Ws the g y 
esting, but he is there nailed down for straight, as in Fig. 2 lo get the car k Merten extens se 
two years more. He is in just the same nning it was necessary to get this cross in a shap Another groove 1/16 incl 
yist t in t end, as 1 W 
d still ‘ther s t one, show! 
{\ — lo \\ d \ piece of plat wire 1/10 in 
| ) | | meter is the te 1 th t an 
es \ wn by the dotted 
\ 7 lig. 2 g over of 
hon don imp 1 ld the vire pla 
2 : sieadling When the drills fixed as show: 
—aeenemenenmtl in Fig. 1, is inserted in the socket, t 
a i er holds the drill true and central, and 
pe wire, lf of whicl s in the socket 
| | d half in the groove cut in the shank, 
——— SS ~ f vents the drill from turning Dri 
d in this manner do better servi 
n whi ew, as far as holding them 
UJ rmly is concerned. The drill will break 
FIG. 3 before showing the slightest tend 
\ oO turn 
THE WORK AND THE TOOL , provide a means: for removing th 
Low serted piece, Fig. 3, in the 
state as our embezzler, minus the money member straightened Lhe o ivailable ong? , be ~ woven Te Gene 
‘ : ; AO ~—" en ee mee from falling t. We sawed the tanganda 
From that time on the condition is sim- tcol was a monkey-wrench mall portion of the shank from a broker 
ply slavery. A wooden bar 6 feet long by 3 inches for this piece. and it answered the 


I believe you should take your appren 


tice as a free man. Do not teach him 


faster than he can earn Then if he 
leaves, you are not out of pocket. The 
thought that he is free to go if he wish 


will take away half the inducement to 
go. Treat him like a man and let him 
make a little money once in a while. The 


shop where I have found the largest lot 


f good, satisfactory, contented appren 


tices is one where they let a boy have 


place d 


juare was found along the roadside 


e wrench was fastened securely to one 
, 


nd of this by means of a wire, as show 


Fig. 3 
With this long lever arm on _ the 
} r st} th + : ] 
oOnkey-wrencn, Line Stce angi was 
traightened very easily, the cooler was 


in position and the car proceeded 
on its journey. 


Hartford, Conn E. A. CHARLES 


surpose admirably. To remove drills fr 
cket then, the common key is us¢ 
We had a large bunch of drills, the a 


WN lati 1] of 


hod, and they are giving good servic 
the machinists prefer 


all danger of 


in tact, some of 
drills, 
»bviated 


Ohio G 


them to new because 
twisting is 


Columbus, Roy 








62 


A Punching Die 





In the AMERICAN MACHINIST, at page 
312, there is an article, “A Punching Die,” 
The tools that did do the work are all 
right in a way, say for light blanking, but 
for heavy work there is too much chance 
left to the operator of damaging the tool. 
No doubt the tools have worked, but at 
the same time, in my opinion, the design 
is not up to date. As your paper is in- 
tended for our instruction, not only in 
showing us how a job can be done, but 
the different ways there are of doing it, 
with their respective advantages, I submit 
that in the tools shown in the article re- 
ferred to there is nothing to prevent the 
bar of steel being pushed against the stop 
at an angle, so that the punch would not 
have an équal amount of metal to cut on 
both sides; on material % inch thick that 
would be disastrous to the punch if not 
to the die, as no doubt the punch has been 
left considerably softer than the die, 
which would mean shearing the punch. 
Perhaps, the material being thick, the 
punch does not enter the die, which means 
that the tools are not damaged; but the 
result is a bad blank, and there is the 
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chance of having a good many bad ones, 
as it is sure to spring or force the punch 
out of line. 


A SucGcestep IMprRovED DESIGN 


Now in the sketches I am sending there 
is no possible chance of the tool getting 
out of the life of the tool is pro- 
longed, as the punch is always in the die 


line; 


and the metal is always in the center and 


get out of line. Of course it is 


cannot 
only since the makers of steel could sup- 
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ply material up to gage that this class of 
tool could be used to advantage. Years 
ago, when 19/16 inches was considered 
near enough to 1% inches, the same 
trouble with irregular ends would have 
happened with this tool as with the other. 


Tue Dire 


Fig. 1 is the die made of steel-faced 
iron. For a 6-inch link I should have a 
piece cut off 12x8x2 inches, half steel, 
half iron. On a line through the center 
leave two holes, 6 inches center, 2 inches 
diameter; taper them 1/16 inch taper in 
the 2 inches. Then across the center line 
machine the gap 3 inches wide, making it 
4 inch wider on either side, leaving this 
part of the die parallel and the edges well 
rounded, so that as the punch enters it 
will not scrape the metal, as the only 
portion of the die that is left with a cut- 
ting edge consists of the two ends that 
form the link. Four holes are put in for 
fixing to a bolster plate or bed of the 
press. 


THe PuNncH 


The punch, shown in Fig. 2, is machined 
as in the sketch, with projections on both 
sides, to fit the two plates that are bolted 
to the side of the punch, acting as guides 
as the material is being cut. The two 
plates are left longer than the stroke of 
the press in proportion to the length of 
the _punch, so that when set they are 
always in the die. The plates are fitted 
to the sides of the punch so as to leave 
a gap for the metal to be pulled through, 
insuring that the ends shall be sheared 
true with the sides of the material. The 
side plates are recessed to fit the punch, 
so that when the plates are bolted on there 
will be formed practically a solid punch. 

The stop is not shown, as the ordinary 
stop fixed to the die or an automatic feed 
can be used, there being nothing fixed on 
the die, as this method does away with the 
guide plate. 

The two plates on the side of the punch 
are made in separate parts so that at any 
time the face of the punch can be ground. 
The punch is made so that it can be 
driven in a press shoe or punch holder. 

C. PETITJEAN. 

London 





Another Way of Cutting V- 
Threads 


At page 491 Mr. Marston describes a 
method of cutting threads by setting the 
compound rest over to 30 degrees. Now 
I will say that he is on the right road, 
but has not by any means arrived at the 


limit of rapid thread cutting 


As Mr. Marston takes soft steel as the 
basis of his article, I will also, as it is 
the most difficult material except copper 


to cut a clean thread on. 
I think he will experience some difficulty 
in cleaning up by going straight in at the 








January 9, 1908 





bottom, besides losing time. Again, by 
using the compound screw to operate the 
tool he is working at a disadvantage, for 
it is my experience that compound heads 
are as a rule the most ungainly things im- 
aginable where quick action is necessary. 
It is a strange thing but nevertheless true 
that three-fourths of the machinists do not 
know how to cut a clean thread. How 
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TOOLS FOR VARIOUS KINDS OF THREADS 


many otherwise nice pieces of work do 
we see disfigured by a ragged thread! 

I do a great deal of thread cutting, and 
the accompanying sketches will: show the 
shape to which I grind the tools. a is top 
view and b side view of thread tool for 
very soft steel, c showing the finishing tool. 
It will be noticed that b has lots of clear- 
ance and a circular top rake; while c is 
the same in clearance, the rake, which is 
extreme, is on a straight line. Some will 
Say you can’t cut a perfect thread with a 
tool like that, and I will admit that the 
operator may have a little difficulty at first; 
but by experience he will learn how to try 
the gage on this shape of tool. It is 
enough to say that a perfect thread can 
and is being cut with tools of this shape. 

To operate, set the compound rest at 
about 10 degrees; place tool b in the post; 
take at first as deep a cut as you can with- 
out tearing the edges of your thread, 
turn the compound screw enough to make 
almost a full thread. Next tighten the 
gib in the cross slide enough to hold the 
tool to its work; turn the compound screw 
ahead slightly again; run the tool below 
the depth, and as it comes up to the work 
back out enough to maintain a light cut. 
Then back off the compound screw about 
twice the amount you forced it ahead the 
last time, and in the same manner take a 
cut up the other side; you will have a 
fairly clean thread. This can be done at a 
speed of 40 feet per minute 

Now slow down to about 25 feet; wash 
off the oil with sal soda and water. Set 
tool c and take another light cut up each 
side, being careful not to quite touch the 
other side, and you will have a “looking- 
glass” thread in six cuts. The tool is 
operated by the cross-slide screw always. 

Sketches d,¢,and f represent a rougher 
and finisher for a brace or buttress thread. 
It will be noticed that the rake and clear- 
ance are the same except that the top of 
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the tool is ground low ahead to throw the 
chip away from the straight side of the 
thread. 

The operation is the same, except that 
only a slight movemeut of the compound 
head forward is all that is required at 
each cut, merely to keep the cut from 
crowding against the straight side. Now 
set tool f and clean up the angle side of 
the thread; then back up on the compound 
head enough to clean up the straight side. 

Sketches g,4,i, and j show the shape 
of rougher and finisher for square thread; 
they require no explanation, except that 
the rougher is fed ahead at each cut. In 
threading harder ‘metals the rake and 
clearance must be modified until we reach 
high-carbon steel, when the finishing tool 
has but little rake. 

If D. Clifford will go over this article, 
[ think will be able to solve his 
problem. 

Erie, Penn. 


he 


J. Watson. 





Use of Oil in Hardening 


Many times in the hardening of pieces 
of steel, heavy and light sections are so 
located that the sudden chilling and hard- 


\ . ' 
lf \¢ 


j 
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I. MILLING CUTTER FIG. 2. 


FIG 
ening cf the light portions subject them 
to great strain, while the heavy parts con 
tinue to contract and alter in shape and 
size during the longer time it takes for 
them to cool, thus producing a source of 
trouble. 

My attention has been called several 
times_of late to articles that gave a great 
deal of trouble when hardened, and the 
difficulty arose in every case from an 
irregularity in size of the various por- 
tions of the piece, thus causing unequal 
contraction in the bath. As the thin por- 
tions hardened more quickly than those 
that were heavier and thus were brittle 
and unyielding, they were pulled apart 
by the change in size and shape of heavier 
portions as they contracted. 

After an examination of the articles, a 
method of hardening was adopted whith 
entirely eliminated the trouble. Thinking 
that possibly some reader of the AMER- 
ICAN MACHINIST might be interested in 
the method pursued, I submit drawings of 
some of the pieces, and will tell what was 
done to get rid of the trouble. 

Fig. 1 shows an article made from tool 
steel of a good grade which showed a 
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tendency to crack when hardened, the 
cracks running from the bottom of the 
cuts to the hole passing through the 
center, as shown at the dotted line a. 


MetHops TRIED 


I found on investigation that various 
methods of hardening had been employed, 
all proving alike unsatisfactory. It was 
necessary to harden the faces of the 
projections radiating from the center and 
to have them hard way to the bottoms of 
the openings, and it was not possible to 
fill the bottoms the openings with 
anything like fire clay, to prevent the 
surfaces from hardening at these points. 

They had tried dipping the pieces first 
in water, removing them from this liquid 
when they ceased “singing,” then plung- 
ing them in oil to cool off slowly. Now 
this method is many times employed with 
most excellent results; but in the present 
case the pieces cracked before the heavy 
part stopped “singing.” 

The method adopted was to heat the 
piece carefully to insure uniform heats; 
then with a well oiled cloth we wiped the 
surfaces of the projections at the lower 
part of the opening. This was done by 
drawing the cloth through the openings; 


of 


Oit_ 


Water 
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portions would continue to contract afte1 
the light portions had hardened and be- 
come rigid and unyielding. 

Several of these dies had been made. 
and all cracked when hardened, the cracks 
running as shown by the dotted lines b. 
An examination of a small piece of steel 
cut from the end of the bar from which 
the die block was made showed, when 
broken, a fracture with coarse grain, thus 
proving that the steel had been over- 
heated when annealed. Steel in this con- 
dition should be annealed again, to re- 
store the grain and strength before the 
steel is hardened; so we heated it to a 
good low red heat and allowed it to cool 
in the air, after which it was heated to 
the proper hardening heat, extreme care 
being exercised to get a uniform heat in 
order to insure as nearly as possible a uni 
form contraction when the steel was cooled. 
The surface of the walls of the opening 
where the adjoining openings came near- 
est together were oiled by means of an 
oiler; the edges c and d and the corners 
were well oiled. The die was then dipped 
in a bath of warin water and worked back 
and forth in the water, to force the liquid 
through the openings and insure the hard 
ening of the walls of the opening. The 


beens 
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QUENCHING TANK FIG. 3. PUNCH DIE 
it was then drawn through the hole, after die came out all right and worked nicely 
which the piece was plunged in a bath of when used. I am informed that several 
warm water and worked around until it dies similar in shape to the one described 
had cooled to the temperature of the have since been treated in the same man 
water. ner with excellent results 

At first thought it might seem wise to 


use a bath of the description shown in 
Fig. 2, this being a bath of water with a 
surface of oil, as shown; but this form of 
bath would deposit oil over the whole sur- 
face, and thus retard the cooling of the 
entire piece, while the application of oil 
to the light section retarded the cooling 
at this point and no other, thus insuring 
its remaining in a pliable condition until 
the heavier parts had contracted suffi- 
ciently to do away with a tendency to 
crack, as shown in Fig. 1. 


PuncyH Press Die 


Another job of hardening that came to 
my attention was a punch-press die of the 
form shown in Fig. 3. The die was made 
from a block much larger than would 
seem advisable to one familiar with the 
effects of unequal expansion and contrac-. 
tion of steel, having heavy and extremely 
light portions so arranged that the heavy 





RETARDING RADIATION 


The light sections of steel give off their 
heat so much more rapidly than the heav 
ier portions that it seemed wise to apply 
the oil to their surfaces in order to re 
tard the radiation of heat and thus keep 
the pieces from too rapid chilling, thus 


giving them a chance to yield as the 
heavier parts contracted and _ strained 
them. 


Many times it is wise to place oil on 
the corners and edges of dies, especially 
those made from large pieces of steel. In 
this way we prevent rapid cooling of these 
parts, which need not be hard, and so dk 
away with a tendency of the corners to 
crack when cooling. 

When heating pieces of steel of the de 
scription just considered, extreme care 
should be exercised that corners and light 
sections do not become overheated. These 
portions, though they cool down 


even 
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while the heat is equalizing, are weak and 
are liable to break away, or at least to 
crack, when quenched. 

After all, the secret of success in hard- 
ening steel consists in proper heats, uni- 
formly applied, and uniform contraction 
The hardener must use his 
attain 


when cooling. 
judgment as to the best way to 
these results. 


Cambridge, Mass. E. R. MARKHAM. 





Limit of Accuracy in Calculations 


Mr. Senyours’ article on the slide rule, 
printed on page 595, seems to call for 
defense of the paper and _ pencil 
method of making calculations. A large 
number of men who do not use the slide 


some 


rule have good and sufficient reasons for 


their attitude in the matter. The re- 
sults of the calculations on the slide rule 
lack the accuracy necessary for many 


machine-shop uses. 

schools teach 

the use of the slide rule quite thoroughly ; 

their 
the 

drawing room, they attempt to determine 


In general, the techincal 


is a large number of men. start 


practical engineering experience in 


the dimensions of the parts of machines 


by the aid of the rule, only to find out 
that in nine cases out of ten the results 
are not accurate enough Most work 


done in the machine shops of this country 


calls for a 


greater degree of accuracy 
than that shown by the example cited by 
Modern manufacturing ré 
the 


changeable system, which calls for exact 


Mr. Senyour. 


quires work to be done on inter 


dimensions and for special tools, such as 
accurate to a 
This 


accuracy the slide rules will not give, and 


jigs and fixtures which are 
fraction of a thousandth of an inch 
in course of time they are stowed away 
in the back of the tool drawer and seldom 
used except as a rough check. If th 
operation of the slide rule gives a cor 
rect reading to the thousandths place in a 
decimal fraction without any guessing as 
to the last figure, it is of course all right; 
but there are few occasions where such a 
combination of figures occurs. It far more 
often happens that the last two figures 
with the more exact 


the 


will be at variance 


calculations made with paper and 
pencil 

Many times one side of a triangle has to 
the 


from the angle, requiring a result accu 


he determined from other side or 


rate to the thousandth place. Such a so- 
lution is clearly impractical with the or- 
dinary slide rule. Let us suppose a case, 
using the same figures which occur in Mr 
Senyour’s article, only introducing a de 
cimal point after the first two at the left 
hand, making the multiplication 
6.86 < 2.57. From the slide rule the re- 
sult would be 17.6200. By the paper and 
pencil method the result is 17.6302. This 
shows a difference of a hundredth of an 
inch should the figures represent inches, 
which is an error ten times greater than 


read 
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most detail work would permit. Should 
the decimal point be shifted another place 
to the left, we would have the multiplica- 
tion 0.686 * 2.57. The result by the slide 
rule would be 1.762 and by the paper and 
pencil method 1.763. This gives-a dif- 
ference of a thousandth of an inch, which 
again is clearly not accurate enough for 
much machine work. 

Another feature in favor of the pencil 
and paper method is the fact that the 
man with the slide rule has no record of 
the various stages of his calculation and 
cannot verify the correctness of his work 
at any future time except by completing 
the entire series of calculations. To be 
rules made which 

a much finer de- 


sure there slide 
will read accurately to 
gree than those ordinarily in use; but the 


cost of these is prohibitive for the aver- 


are 


age draftsman and designer. 


Salem, Mass N. P. LoaGue. 





Brazing Cast Iron in Auto 
Repairs 





I have found Ethan Viall’s receipt for 
i flux for brazing cast iron to work very 


TWO 


well; but since making it up I have tried 
inixing up borax and spelter with half 
and half muriatic acid and water, and it 
gives good satisfaction. I have brazed the 
end plates of mufflers that were broken 
pieces. These plates are 
'¢ inch in thickness and from 
After being 
brazed, they will break much easier in a 
new place than where they are brazed to- 
gether. 

I find his method, in brazing cast iron, 
of not using the flux until he has a good 
red heat a good one, also that heating it 
at a brazing heat for about twice as long 
as for wrought iron helps a lot. I take 
a file and checker the edges where they 
come together and then bind as tight as 
possible;’ I have no trouble about the 
spelter flowing in the joint. 

We repair men in the auto business are 
often looked upon by a good many people 
as benighted heathen, particularly by 
some but not all of the factory experts 
who visit us, also by all the chauffeurs 
who have had a course of instruction at 


into several 
rarely over 


4 to 8 inches in diameter. 
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the works for a few weeks to get ac- 
quainted with the new cars. I have had a 
number of the latter insist upon having 
the parts I was working on for them made 
from tool steel and case-hardened; also 
one, a few days back, wanted some 6x3- 
inch hex head bolts for the differential 
of a big car turned from stubs-steel drill 
rod. 


Washington, D. C. F. L. NicHOLs. 





Handy Kinks for Draftsmen 





issues of the 
homemade de 


In one of the recent 
AMERICAN MACHINIST ‘a 
vice was shown for drawing in the slop 
ing sides of the flanges on I-beams and 


channels. It consisted of a piece of trans 


parent celluloid with one side battered 
one to six. 
A somewhat handier arrangement 1s 


illustrated by Fig. 1. It consists of an 
ordinary triangle with the horizontal and 
vertical inner edges battered one to six 
This avoids the use of the extra piece 
referred to above, and therefore is quicker 
and less awkward. As shown, the flanges 


of I-beams standing horizontally or ver 


Vv 
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tically may all be drawn in without turn- 
ing the triangle over or reversing it. 

Another excellent scheme is to have the 
three inner edges of the triangle battered 
to make angles of five, ten and fifteen 
degrees, respectively, with the three ad- 
jacent outer edges. Then combinations of 
these six sides may be so chosen as to 
give an almost complete series of angles 
advancing by increments of five degrees. 
By substituting other angles for these, 
different series may be obtained. 

Fig. 2 shows another excellent device 
for use in the drafting room. It finds its 
use in the drawing, with one stroke, of 
two parallel lines to be used as guide lines 
for lettering on a drawing. It consists of 
# thin sheet of tin or aluminum, bent as 
shown, with two common lead pencils 
lield in the pockets at each edge of the 
sheet. These pencils may be readily 
mioved up or down to vary the spacing of 
the lines, and can easily be removed for 
sharpening. This instrument is a time 
saver, but its chief merit lies in the fact 
that by its use the lettering on a drawing 
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is much more uniform in hight than when 

the guide lines are spaced by guess, and 

the work presents a neater appearance. 
Detroit, Mich. A. L. CAMPBELL. 


Why Do V-Blocks of Machine 
Steel Flake Off ? 


There are a number of instances in the 
manufacture or design of tools and fix 
tures where either soft machinery steel 
case-hardened or tool steel hardened may 
be used with nearly equal success, as for 
instance in bushings; but we have found 
that for V-blocks and pieces on which 
heavy pressure is brought to bear by the 
work being machined, the use of machine 
steel is not feasible. The reason for this 
is that under constant pressure the struc 
ture of this steel is such that it flakes off 
along the line of contact of the work 
(especially where the work is cylindrical 
in shape), rendering the locative or hold- 
ing qualities of the tool poor 

I am not a good enough metallurgist to 
explain the reason for this action of the 
lower carbon steels, but know from ex 
perience that this is the case. Perhaps 
some of your readers can explain it 

Detroit, Mich M. R. KAvANAGH 





Cylinder Boring Cutter 


The following is a description of a cut 
ter head I recently made for rough bo 
ing gas-engine cylinders. The tool con 
sists of a body A, Fig. 2, tapered for a 
No. 5 Morse and beveled off as at N 
for the four tools 1, 2, 3, 4, Fig. 3, to 
Four slots are milled as 
at a, Fig. 2, for the adjusting blocks to 
slide in; these blocks are adjusted by the 
four adjusting screws >. The collar B 


rest against 


is slotted and milled, as shown in Fig. : 
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B is slipped over. A and firmly held in 
place by the taper pin C. The tools are 
held in place by the four set-screws g, 
Fig. 1. The tools were stepped off as 
shown in Figs. 1 and 3. No. 1 cutter is 
ground to size; No. 2, 1/32 lower; No. 3, 
1/16 lower; and No. 4, 3/32 lower. Fig 
3 shows the method of stepping them off 
endwise. With a 3/16-inch feed this tool 


* roughed off % inch of stock with ease. 


Port Huron, Mich 5 wa: ee 


Nurling Work in Long Lengths 





Some time ago we had a lot of wire of 
various sizes to nurl. An old three-jaw 
self-centering chuck was taken apart and 
the jaws annealed, after which they were 
slotted as shown, to receive the nurls. The 
wire was in coils and was mounted on a 
turntable at the rear end of the spindle. 
After passing between straightening rolls 
it was led through the spindle between 

| 


’ 
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the nurls and grasped by a clamp held 
in the tool holder. The jaws of the clamp 
were shod with copper so as not to mar 
the work. A set-screw held the circular 
rack after the nurls were adjusted to 
depth. The carriage as it receded from 
the chuck drew the wire through the 
straightening rolls and the nurls. 

The only scrap was about 2 inches on 
The nurls 
were about 1 inch diameter. They would 
nurl any size from about 5/32 inch up to 
any size that would pass through the 
chuck, which was about 1% inches in this 
case. The nurling was done with a lib- 
eral supply of oil flowing on the nurls 
After nurling, the wire was cut in 6-foot 
lengths E. A. Dixie. 


Shrink-rule Device 


the beginning of each coil. 





[he shrink-rule substitute shown by H. 


B. Foster, at page 808, seems to be a 


rather ingenious application of the diag 
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GAS-ENGINE CYLISDERS 


onal scale, but I must confess my inability 
to see how it works, as Mr. Foster’s de 
scription of its use is to me a trifle hazy 
If his scale S is a standard scale, it looks 
to me as though the hights taken from i! 
in its inclined position by the surface 
gage would be Jess than standard instead 
of greater, as a shrink-rule measurement 
ought to be. His inclined scale, as he 
shows it, would be all right for getting 
standard hights from a shrink rule, but 
I would like him to tell us how he works 
it the other way and gets shrink-rule 
sizes from a standard scale 
Brooklyn, N. Y WALTER GRIBBEN 





According to L’Electricien, a Vienna 
frm has recently placed on the market 
brushes made of glass, which are to re 
place emery cloth for cleaning and polish 
ing the commutators of dynamos and 
motors. These brushes are said to clean 
the commutators without scoring the 
metal, and their use avoids the incon 
veniences and dangers of emery cloth 
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Use the Standard Machine Screws 


The standardizing of any article which 
enters into machine construction is of 
equal importance to both maker and user; 
even if the sizes adopted do not agree 
with the individual idea as to proper pro- 
portion, it is better to adopt the stand- 
ard so as to be able to duplicate parts at 
any time. While the old half-inch bolt 
with its twelve thread may have seemed 
better to some, the advantage of always 
having bolts alike more than compensates 
for the nervous shock of having to use 
a thirteen thread. 

The new A. S.-M. E. standard of ma- 
chine-screw sizes has been criticized to 
some extent, partly from a misunder- 
standing of its aim and the way in which 
it is accomplished. No one would think 
of starting fresh with any such list of 
sizes as those given, but it must be re- 
membered that the machine-screw busi- 
ness has been a growth, beginning with 
the American Screw Company, and that 
all the rest have either followed their 
sizes as nearly as could be measured from 
screws purchased in the open market or 
else started on new lines with the idea 
of being different. 

As a result there have been untold mil- 
lions of screws made and used of different 
standards; in order to get any kind of a 
standard which could hope to become 
commercial, it was necessary to keep as 
near as possible to the existing sizes of 
the largest makers and yet maintain some 
sort of a ratio so that new gages could 
be originated if all the old ones were de- 
stroyed. 

To this end the veteran tapmaker, J. M. 
Carpenter, was one of the leading spirits 
in the last revision of the proposed stand- 
ard; as adopted, the tables come as near 
to satisfying all the conflicting interests 
as seems possiblé in a compromise of this 
kind, and it seems the part of wisdom to 
adopt these at once and to mark all or- 
ders for machine screws, “A. S. M. E. 
Standard.” 

There is little doubt that Mr. Carpenter 
has been the largest maker of machine- 
screw taps in the United States and that 
the change meant more to him than to 
anyone else, yet he has not made a tap 
by his old standard, for stock, since the 
first of July of this year and is making 
the new sizes in all cases unless other- 
wise ordered. This is the best evidence 
we know of regarding the new standard 
being practical and that it is coming into 
use whether we exactly fancy it or not. 

The flat top and bottom is easier for the 
screwmakers; and by using the right drill 
in the hole, which is given in the table of 
standard taps, the tap can have a sharp V 
at the bottom and still leave the thread 
right for the screw, so that the apparent 
difficulty of making taps with just the 
right flat at the bottom of the thread is 
overcome in a very practical way. 

The new threads follow the United 
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States Standard thread in both the 
amount of flat and the depth for any 
given pitch, while the allowances for va- 
riation between maximum and minimum 
have been carefully considered so as to 
allow as many of the screws now in stock 
to be used as possible. 

It is not expected that the screws now 
made shall be scrapped, although in some 
shops it will probably pay to do so; but it 
is earnestly urged by screwmakers and 
tapmakers that the present confusion be 
done away with as soon as possible. In 
this each user can help by insisting on 
all new screws being the A. S. M. E. 
Standard, even if it does mean throwing 
away a few small taps. 





Efficient Foremanship 





A short time ago, while walking through 
a machine shop of a large machine-tool 
building firm, the superintendent called 
our attention to a middle-aged man stand- 
ing in front of a bench near a group of 
automatic gear cutters and engaged in 
testing a gear which had apparently just 
been cut. Six years ago that man was a 
common laborer and was at work clean- 
ing old bricks just before entering his 
present employer’s service. The super- 
intendent with whom we were talking 
needed help, noticed this man at his labor- 
ing work, hired him, found him capable, 
took an interest in showing and teaching 
him, and today he has charge of all of the 
automatic gear cutters, cutting thousands 
of gears each year, in the shop which he 
entered as a common laborer. 

On the following day we visited another 
machine shop and the owner pointed out 
an active man at work on a group of 
milling machines. Four years ago that 
man was carrying castings around the 
shop, snagging, sweeping the floor, and 
doing all kinds of laboring work. A 
milling-machine hand was needed and 
the foreman decided to give him a trial, 
at the same time interesting himself in 
the man’s progress and instructing him 
thoroughly in the details of the use of 
the machines. Today that man is a work- 
ing second hand on a milling-machine ‘job 
having a large variety of machines. 

The advancement of these two men 
from the rank of a common laborer to 
that of a skilled mechanic doing executive 
work shows plainly the efficient foreman- 
ship under which they have worked. Such 
foremanship is to be commended, and 
presents a striking comparison with the 
attitude of the foreman who requires the 
most skilful workmen throughout his de- 
partment in order, if possible, to cover 
up his own deficiencies. A manufactur- 
ing machine-shop department filled with 
high-priced help is apt to run itself, rather 
than to be run by the foreman in charge; 
but the man who can produce the quan- 
tity of work required, at a reasonable cost 
and with efficient labor, though not neces- 
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~eths 







January 9, 1908. 


sarily highly paid, is the one who is get- 
ting real results. The unskilled man 
works for low wages for two reasons: 
one because of his inability to produce 
through lack of knowledge and training; 
the other because he must pay, indirectly 
of course, for the necessary expert super 
vision in order that he may produce to 
the advantage of his employer. This ex- 
pert supervision comes through the 
medium of his foreman, and it is his right 
that he should be properly instructed in 
order that he may gain in efficiency. 

Men who are lifted from the position 
of the common laborer to that of the 


skilled 


men In 


operator often become the best 
manufacturing departments and 
add an element of strength to the fac 
tory'’s organization because of the relation 
ship which exists between them, as effi 
cient workmen, and the foreman who has 
been instrumental in increasing their 
efficiency A successful foreman should 
produce the work from his department in 
a large quantity, for a low price, with all 
of the necessary elements of accuracy and 
with efhcient labor. Successful foreman 
ship, in the future still more than in the 


unskilled 


How- 


past, will train and develop 
laborers into efficient producers 
development is of necessity 


ever, such 


special and cannot take the place of a 
broad training in general machine-shop 


lines 
Dr. Coleman Sellers 


Dr. Sellers, who died at his home in 
Philadelphia, December 28, was born in 
At the age 
of 11 he entered the academy of Anthony 
West Chester, While 


there his interest in natural philosophy was 


Philadelphia, January 28, 1827 


Bolmar, at Penn 
first stimulated by the simple experiments 
used as illustrations by the instructors 
Even as a boy he was studious and 
methodical, for while at school he kept 
a diary in which he noted from day to 
day those things which interested him 
Under the date of November 3, 1842, he 
states that he began to make a hygrom 
eter. This was made of a piece of cat 
gut running over several pulleys, one end 
being fastened to the board upon which 
the pulleys were pivoted and the other end 
needle \ 


crude sketch of the device accompanies 


connected to the indicating 


the description. He later mentions a pro 
posed improvement of his own in which 
he substituted a spring for the weight on 
the indicating point so that the hygrom 
eter would work in any position As a 
further improvement still later he sug- 
gests using a piece of ash instead of the 
obtain 


catgut and compound levers to 


magnification at the indicating needle 
“It is to be made pretty much on the 
same principle as those instruments which 
show the expansive power of metals, only 


instead of metal, a piece of ash is used 
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as the body to be expanded, and instead 
of being acted on by heat, it is acted upon 
by the atmosphere.” 
His thirst for 
young Sellers to study by 


knowledge compelled 
himself such 
subjects as botany and mineralogy, which 
were not included in the curriculum of the 
school. 

Much of his spare time was devoted to 
making apparatus to illustrate the facts 
and theories imperfectly taught in the lec 
ture room. He completed his course at Bol 
mar’s Academy in his seventeenth year 
It was his mother’s desire that he should 
submission to his 


be a farmer and in 


mother’s wish he spent the next two 
years on the subject of agriculture. Dut 
ing this time he invented several farming 
implements, notable among which was a 


metal-toothed hay rake mounted = on 
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1 


wheels. In 1846, at the age of 19 years, 
he was offered a position in the Globe 
Rolling Mills, Cincinnati, O., run by his 
brothers, Charles and 
Sellers While 
proved machinery for 
Horatio Allen, proprietor of the Novelty 
Iron Works, New York. This work in 


terested him in acquiring knowledge of 


(,corge Escol 


there he designed im 


rolling iron for 


the rolling of merchant iron, wire rods 
and flat rails, 
West. 


intendent of the 


used at that time in the 
Before he was 21 he was super 
Glob Mills 


During 1850 and ‘51 he was occupied 


Rolling 


building locomotives, invented by his 


brother. In 1851 he accepted the posi 


tion of foreman in the locomotive works 


of James and Jonathan Niles, Cincinnati, 
O., where he stayed till 1856. In’ 1856 
he took charge of the drafting room of 
Sellers & Co., Phila 


locomotive 


his relatives, Wm 


delphia. His 


experienc In 


building had convinced him that. better 


tools were required to reduce cost and 


improve the quality of work. During the 


next 30 years much of his time was 
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devoted to the improving of the general 


run of machine tools and special tools. 


machines, not 


classable as machine tools, such 


He also designed many 
strictly 
as hydraulic cranes, hoists, | elevators, 
presses, forging machines, engines, pumps, 
injectors, turntables, pivot bridges, ete. 
Among the best known of his inventions 
is the Sellers double-cone coupling 

He took up photography, a new art, in 
1858, and made many notable improve 
ments and discoveries in the art. The 
moving-picture 
machine, was 1861. 
When in Philadelphia he took up the 
work of the Franklin 


veal and was vice-president of the 


kinematoscope, the first 
patented by him in 


Institute with 
earnest 
institute for several years 

He was a charter member of the Amer 
ican Society of Mechanical Engineers, and 
iS8o wrote his much 
“The Metric Svs 


tem, Is it Wise to Introduce itt into our 


g Ol 


for their meetn 


quote a paper entit ed, 


Machine Shops He was well known 
for his antagonism to the enforcement of 
tl s t the metric system 

Besick ing a member of the leading 
eng Ing cieties of this country, he 
was ember of the Institution of Civil 
Engineers, the Institution of Mechanical 
Engineers f Great Britain, and _ the 
Geneva Society of Arts In 1877 the 
Roval Norwegian Order of St. Olaf was 
conferred upon him by the king of 
Sweden in. recognition of his valued 
services in his profession. He was a 
member of the American Philosophical 


Society, and was one of the founders and 
Photo 


Pennsylvania 


for a time president both of the 


graphic Society and the 
Museum and. School of Industrial Art of 
Philadelphia 


frauds of Kati 


After he had shown up the 
King and the 
Brothers he was made a member of the 


Seybert ( 


Davenport 
mmission of the University of 


} 


Pennsylvania for the investigation of the 


claims of spiritualism, being chosen in 
consequence of his active and clear pet 
ception of the laws governing cause and 
f sleight of 


which he had been an expert 


effect and his knowledge « 
’ 


and, im 
since boyhood. The honorary degree of 
conferred 
Hoboken, 


in 1887, and that of Doctor of Science by 


Doctor of Engineering was 


upon him by Stevens Institute, 
the University of Pennsylvania in 1890 
In 1889 he was requested by Edward D. 


\dams to 


yenerating electric power 


practicability of 
at Niagara Falls 
to Buffalo 
scheme that a 


report or the 
and transmitting it His report 
so strongly indorsed the 
company, the Cataract Construction Com 
pany, was formed and he was appointed 


consulting engineer for it 


In June, 1890, he 


assisted in establishing 
the International Niagara Commission in 
London, England [his commission con 
Kelvin, chair 
Lieut. Col 


lurrettini, of Geneva, Switzer 


sisted of the late Lord 


man: Dr. Coleman Sellers; 
| heodor« 


land, engineer of the water-power plant on 
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the Rhone, and Prof. William Cawthorne 
Unwin, dean of the central institute of 
the guilds of the city of London, as sec- 
retary. 

The commission $22,000 in 
prizes for plans for generating power by 
water and transmitting it to a distance by 
the most economic method regardless of 
the medium of transmission. 

Dr. Sellers was more than able to hold 
his own with and on several 
vital points, which meant everything to 
the future of the generation of power at 
Niagatw, he differed from his associates, 


awarded 


these men 


and it was his ideas that were put into 
effecx. Lord Kelvin, for instance, was in 
favor of the use of a direct current, while 
Dr, Sellers favored the alternating current, 
and it was the alternating current that was 
ntilized, Lord Kelvin several years after- 
ward admitting his error in the matter. 
The mechanical problems of the dynamos, 
whose wonderful adjustment has been a 
subject of admiring comment ever since, 
were as devised by Dr. Sellers and not by 
Professor Forbes, one of the foreign con- 
sultants. Moreover, in finishing up the 
work at Niagara, the board of consulting 
engineers was dissolved and the electric 
hydraulic and mechanical problems were 
put solely into the hands of Dr. Sellers. 
Of his work here, Dr, Henry Morton, the 
iate president of Institute, 
that his foresight in judgment in adopting 


Stevens said 


methods which were without precedent 


made the Niagara Falls project a crown 
ing achievement of a remarkable lifetime 

His active connection with the Niagara 
Falls plant did not terminate until two 
years ago, although of course he did not 
devote his entire time to its requirements 
He also conducted a general engineering 
was consulted on a variety of 


business and 


work, especially on water-power elec 


tric projects. Perhaps the last important 


constructive work in which he was per 


sonally engaged was the reconstruction of 
light 


appeared in a 


the Rochester and plants 


He 


portant patent cases and examined and re 


power 


also number of im 


ported on many schemes of different 


sorts. He gathered about him a competent 
staff of assistants and since the failure of 
his eyesight had been obliged to delegate 
all details to others. He retained his men 
tal activity to a marked degree and even 
in his last sickness constantly astonished 
his friends by the accuracy of his memory 


] 


and his clear perception of principles 
I l | 





The Machinery Club 


We are in receipt of some information 
from the Machinery Club, 
porary office is at 26 Cortlandt 
New York, indicating that the plans for 
the making 
and that its success is assured 
Fulton 
tain the headquarters of the club, is rapidly 


whose tem 


street, 
club are excellent progress 
The great 


Terminal building, which is to con 
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approaching completion and the club is ex- 
pected to open for business the first of 
May. One of its features, which will be 
unique for a down-town luncheon club, 
is to be a roof garden, which, overlooking 
as it will, the North river and the harbor, 
will offer attractions for a mnoon-day 
luncheon in hot weather which are un- 
equaled by any existing down-town club. 
A gratifying list of members has already 
joined and there is every indication that 
the club will become what it was planned 
to be, a general rendezvous of all me- 
chanical and allied interests. 





New Publications 


HYDRAULICS. gy W. C. 
Unwin. 327 5%4x8'-in. pages, with 
149 illustrations. Adam & Charles 
Black, London; The Macmillan Com- 
pany, New York. 

Any book from Professor Unwin’s pen 
ts, of course, entitled to respect and con- 
fidence, and the more so in the present 
case because his article on the same sub- 
ject in the Encyclopedia Britannica has 
accepted as a standard. The 
present volume is especially noteworthy 
it recognizes the limitations of 
theoretical considerations in dealing with 
hydraulics, and will be found to be 
especially full in its incorporation of 
the enormous mass of accumulated 
data which exists on the subject. The 
work is thus strictly practical in the best 
sense, and it may be confidently recom 
mended both as a for students 
and as a book of reference for practicing 


[REATISE ON 


become 


be cause 


treatise 


engine¢ oS. 


“Les AUTOMOBILES ET LEURS MoreurRs.” 
3y Lieut. de Chabot. 335 pages, 6% 
x9% inches; 171 cuts in the text. E. 
Bernard, 1, Rue de Medicis, Paris. 
Price, 7 francs, 50. 

book 
might readily be elaborated to fill several 
kept 
brief 
descriptive and explanatory matter for the 
benefit of both the “chauffeur debutant” 
and “profane,” the latter word having no 
reference to forcible language, but mean- 
It is 
not a book for the designer, containing lit- 


The subjects touched upon in this 


volumes; the author, however, has 
strictly to his intention of providing 


ing as we would say, the “layman.” 


tle about proportioning and no 
except a little horse- 


power; it explains in an elementary man- 


parts 


formulas about 


ner, with the aid of outline illustrations 
which appear to be made from free- 
hand sketches, the various parts of an 
automobile Gasolene engines of the 
various types, curves showing the pis- 
ton pressures, stroke by stroke, of 
single and multiple-cylinder engines, 
igniting and cooling arrangements, 


clutches, transmissions, differentials, : tires 
and many other details are treated in a 
The subject of 
attention, 


sketchy sort of manner. 


starting receives considerable 
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several starting devices being described, 
preference being given to that type which 
uses a pump and a special carbureter to 
force a charge into the cylinder of the en- 
gine. The danger of back-firing and 
means of avoiding it are explained at 
length. The Oldham and Cardan joints 
together occupy not over one page, and 
ball bearings are dismissed with an equal 
amount of space. There are two useful 
chapters treating of troubles and their 
remedies, in which a start is made at the 
front of the machine and the different 
places where difficulties may occur are 
taken up in turn. In this country it would 
scarcely be considered wise in a book of 
tnis sort to speak, as is done on page 12, 
of the “generatrix of the piston,” in spite 
of the mathematical correctness of the 
term. The definition of a cam on page Io, 
though correct for the particular case re- 
ferred to, is likely to give a tyro a wrong 
idea of the general meaning of the word: 
“The cam is a sort of eccentric.” 





Personal * 

George F. Reed, Jr., has recently been 
appointed assistant mechanical superinten- 
dent of the Clark Thread Company, New- 
ark, N. J. 
F. Royal 
the Brown & Sharpe Manufacturing Com- 
pany as draftsman, is now practicing pat- 


Pierce, long associated with 


ent law in Easton, Penn. 

C. E. Beck, assistant manager and en- 
gineer of the Sargent Engineering Com- 
pany will succeed C. E, Sargent as man- 
ager who has resigned to accept position 
noted in another item. 


Hunter Morrison, formerly connected 
with the organization of the Allis-Chalmers 
Company, has recently assumed the posi- 
tion of manager of the sales department 
of the Hill Clutch Company, Cleveland, 
Ohio 

Charles E. Sargent, who for the past 
seven years has been manager of the Sar- 
gent Engineering Company, Chicago, has 
resigned to accept the position of chief 
engineer and manager of the Gas Engine 
Department of the Wisconsin 
Company, Corliss, Wis. 

C. A. Dawley, formerly engineer of tests 
for the Ingersoll-Sergeant Drill Company, 


Engine 


Easton, Penn., and who has engaged in 
practice in the field of compressed-air ma- 


chinery, has been retained by the Ball 
& Wood Company, of New York and 


Elizabeth, N. 
new line of air compressors. 

W. F. Evans, for 10 years with the 
Studebaker Company, South Bend, Ind., 
and for the past year and a half master 
mechanic of the McCormick plant of the 
International Harvester Company, severed 
his the latter firm the 
first of this year. Mr. Evans may take up 


J., in connection with their 


connection with 


a consulting practice. 


*Items for this column are solicited 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 


THE LATEST INFORMATION 


ticch: yes 0a single mal as s , ‘or con itions here¢ tne ¢ ] ~aS 
The Weber Subterranean Pump discharges into a single main, as shown For nditions wher he well casing 


at J. Under normal conditions the ball does not extend below the water line an 








ae valves will operate every 20 or 30 sec- inner tube is used for the intake cham 
The accompanying line engraving illus- onds. They are provided with adjustable ber, and the packings are dispensed with 
trates by diagram and a few details a ceats. A recent capacity test on an 8-inch well 
recent development in air displacement 
pumps It is known as the “Weber os 
subterranean pump” and does not differ - . 
essentially from the common air dis wa \ \ 


placement type except that the air ex- ; ’ 
hausted from the well is returned to the a; 
ir compressor instead of to the atmos : 2 ng ' 
here, thus saving the work necessary 
compress it to the pressure at which 
enters the compressor. As illustrated, 
pumping apparatus is shown installed 
a well casing where the casing extends 
some distance below the water level and 
is made to serve the purpose of a tank or 
cylinder. sriefly naming some of the 
re important parts, 4 is the cap, B 
the upper ball case, C the lower ball case, 
D the elbow T leading to the discharge I 
main, E the upper packing, / the lower — - } \ 
packing and / a poppet relief valve. . D 
In use air from the receiver of the com- 





pressor 1s transmitted through the pipe K 
to both the upper and lower packings 
Thus the packing is forced against the & be 
inside of the well casing and seals the - A 
ends of the annular chamber between the . 
cap A and the lower ball case ( This 
chamber is indicated by the letter M. Air 
brought to this annular chamber 
through the pipe LZ and acts as a solid 
piston forcing the water through the 
inner discharge tube to the cap A, from K 
which point the casing serves as a dis 
charge main When the water in tl 
chamber is nearly expelled, the reversing 
valve operates and the pipe L and the Si el 
chamber M instead of being under pres _— Wa 
sure are now under suction from the com Hi 
pressor. The air is removed and water 
enters the chamber M through the lower 
ball valve. If several wells are _ being 
pumped, while one-half of the number 
are under pressure the other half aré 
under suction, and vice versa . A 
The reversing valve is operated by pres — 
ure when the water reaches the point | 
No floats or time valves are used. In the 
ompression suction line and between the F 
ompressor and the reversing valve is the | 
poppet relief valve /. Its purpose is to = = 
dmit air. to the compressor suction in 
‘ase through leakage, or other cause, 
there is an insufficient supply of air in 
the wells. The connection between the 
air receiver and the reversing valve is 
indicated at N. Where several wells are 





uumped, it is convenient to bring their 





WEBER SUBTERRANEAN PUMP INSTALLED IN WELL CASIN« 

















/O . 


180 feet deep showed a yield of 240 gal 


lons of water per minute. This pump is 


built by the George H. Samson Company, 


Mass 


i. 


Boston, 





A Universal Edge-tool Grinder 


illustrations show a machine de 


Lhe 
signed for patternmakers but well adapted 


for use in other wood-working shops 
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way for grinding and can be belted from 
above or below. 

An attachment for grinding long knives, 
which is fully automatic in operation, goes 
with the machine. It is shown in position in 
lig. 1. The attachment is easily and quickly 
removed without taking out a single bolt. 
\s long knives are seldom ground more 
than once or twice a month, the attachment 
can be set aside and the machine used for 


general sharpening of all kinds of tools 
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is of steel and is carried on four wheels, 
the journals of which run in roller bear- 
ings. The motor or motors are carried 
on the axle or axles, as the case may be, 
similar to street-car practice. A spring- 
suspended cradle of angle iron carries the 
battery trays. 

At the operating end of the truck are 
mounted the controller, brake, charging 
receptacle, cut-out switch and volt-meter. 
A step and draw-bar head are provided at 

















WITH LONG KNIPE-GRINDINE 


NTTACH MENT IN) PLACE 


S\N AUTO-TRUCK FOR 

















FIG. 2. WITH KNIFI 


Instead of having ordinary emery wheels 
machine is equipped with coarse and 


(in 


the 


fine grained oilstones the end of the 


main spindle a grinding cone is mounted 
for sharpening patternmakers’ gouges \ 
small wheel at the back provides for light 
grinding 

from a driv 


the wheel arbor is driven 


shaft below, at right angles, by a 


belt 


pulley, which serves to take up the stretch 


Ing 


quarter twist running over an idler 


in the belt 
ley to be put on the back of the grinder, 
out of the 


This permits the driving pul- 


thus keeping the driving belt 


GRINDING 


ATTACH MENT REMOVED I 


The attach 
ment removed in Fig. 2 
the 


kerosene 


machine 1s shown with this 


In operation oilstone wheels are 


lubricated with oil 


[his 


Wolf & Dixon Company, Hanover, Penn 


machine is made by Mummert, 





An Auto-truck for Industrial 
Railways 


The allustration shows an auto-truck 
equipped with storage batteries for sup 
plying current to the motor. The frame 


INDUSTRIAL RAILWAYS 


each end. All the machinery is below the 
top of the frame, but readily accessible 
During a six months’ test of the stan 
dard 10-ton truck herewith illustrated, the 
power required to charge the battery in 


regular and heavy shop service was ac 
It averaged 63 kilowatt 
The 


recorded and averaged practically 700-ton 


curately metered 


hours per month. work done was 


miles per month, the loads running from 
a few hundred pounds to fifteen tons 


Standard trucks are made for six dif 


ferent gages, namely, 18, 21%, 24, 30 


and 36 inches, and 4 feet 8% 


inches For 
track systems provided with turn tables, 


Where 


tracks are installed with curves, the trucks 


they are made with rigid trucks. 


for all gages up to 36 inches are provided 
with swiveled front axle, permitting free 
operation on curves as low as 12 feet in 
radius 

These trucks are made by the Westing 
house Machine Company, East Pittsburg, 
Pennsylvania. 





Casting Nuts in Cast Metal 


B. F. Barnes Company, of Rockford, IIL, 
has recently obtained a patent upon a de 
vice for placing a tapped nut in a cone 
1 shows the core box for a pulley 
the 
holding the nut in position ready for the 


Fig 
casting and method of placing and 
cere to be rammed up around it. 

Fig 2 shows the pulley casting complete 
with the threaded nut cast in it and a set 
screw inserted 


This device does away with the neces- 
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sity of drilling through the rim of the cast 
ing and into the hub, and also the tapping 
operation in the hub. Where the pulley 
is of large diameter, taps are frequently 
broken in performing the tapping opera- 


tion. This device is applicable to a great 








FIG. I. CORE BOX WITH NUT IN PLACE 





WITH NUT (¢ 


AST IN 


FIG 2 PULLEY 


many castings, such as cone pulleys, 
sheaves, hangers and even larger castings. 

Che nut is held securely in the core box, 
insuring its being accurately placed in po- 
sition in the core. The core material pro 
tects the thread from being injured by the 


hot metal. 





Machinery used in the henequen indus 
try throughout Yucatan is now purchased 
from the United States, the 
American machinery 


principally 
preference for over 
English, formerly used here, having shown 
a steady growth for some years past 
Yucatan affords a good market for rails 
for portable plantation railways, which are 
now furnished almost wholly by European 
The principal imports of 
United States are 


cattle, 


manufacturers. 


Yucatan from the ma- 


chinery, barbed wire, hardware, 
Indian corn, canned goods, druggists’ sup 
plies, ready-made clothing, and boots and 
shoes. A of hardware is 
annually Cotton 


textiles of domestic manufacture are 


certain amount 
furnished by Germany 
pur 
chased from neighboring Mexican States, 
from France. 


and ribbons 
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Measurement of V-Tools 


By Harry F. ATKINS 


The accompanying table of angle meas 
urements should prove of great conven- 
ience to toolmakers generally, and to all 
whose duty it is to make tools for cutting 
degree of 
accuracy the gages for these tools. The 
table, however, will need a little explana- 


angles or to make with any 





0 
Degrees. _ 2 Degrees. 
x 
l 0.0011 ‘1 
2 0 0022 t2 
3 0 0033 ss) 
4 0 0044 34 
5 0. 0055 i 
6 0 0066 uM 
7 0.0077 37 
. 0 GOR ital 
) 0.00% ” 
10 0.0110 40 
11 0.0121 41 
12 0.0132 42 
13 0.0143 45 
14 0.0154 44 
5 0 0165 45 
16 0.0176 46 
17 0.0187 47 
18 0 O108 45 
19 0.0209 49 
2»0 0.0220 ww 
21 0.0231 51 
22 0.0242 52 
23 0 0253 | 
24 0 0264 4 
25 0 0275 MD 
ya 0.0286 Mi 
27 0.0208 7 
28 0.0310 5&8 
ww 0 0322 ot) 
+0 0.0334 wo 
TABLE FOR V-TOOL 











ANGLE ME 


V-tool with a 
micrometer in the ordinary way knows 
that it takes considerable skill and time, 
and 
to the accuracy of the measurement after 
all. 
the 
mended, not to 


measure the point of a 


leaves behind considerable doubt as 


It is this doubt that is dissolved by 


method of measurement recom- 


mention a great gain in 


time 
2. Example: A tool is required to 
cut an accurate Whitworth thread. After 


grinding the tool to the required angle, 


0 0 
tan fan. 
2 Degrees. 2 
. x 

0 O346 61 0 0736 
0 US5S 4 0 O751 
0 0370 63 0 0766 
0 O3R2 4 0 O781 
0 0304 ih 0 0796 
0 0406 wo 0 O811 
0 O418 7 0 O87 
0 0450 Os 0 0843 
0 0442 ht) 0 ORS 
0 0454 70 0 ORT5 
0 0466 71 0 O91 
0 0489 72 0 0908 
0 0492 73 0 0925 
0 0505 74 0 Oo42 
0 O518 7 0 Onno 
0. 0531 7t 0 OO76 
0. 0544 77 0.0004 
0.0557 7s 0 1012 
0 0570 79 0 1030 
0 0583 xO 0 1048 
0.0596 x1 0 1067 
0. O800 x 0 1086 
0.0623 x 0 1105 
0.0637 x4 0.1125 
0 0651 a) 0 1145 
0 0665 st 0 1165 
0 0679 x7 0 1186 
0 0605 SN 0 1207 
0.0707 xu 0 1228 
0.0721 oo 0.1250 





ASUREMENTS 


£ 
8 
A 4 i 
A } 
< 1p 
’ a X 
r f 
b 
FiG. I FLG. 2 
MEASURING THREAD TOOLS 
tion. Before attempting to explain, it the table makes it possible actually to 
may be well to give two illustrations of measure the amount ground from the 
the kind of problem it is designed to over point in spite of the rounded form 
come. Of course both these difficulties and 
1. Example: A tool is required to cut many others can be solved with gages; 
an Acme screw thread. That means that but even in well equipped shops such 


it is required of a given angle with a point 


of a given width. The tool is ground to 


the angle required, after which the iable 
makes it easy to measure the width of the 


tool point. Anyone who has tried to 


problems often have to be handled by 

measurement, especially in tool rooms. 
The principle here adopted is that, on 

account of the difficulty and in some cases 


the impossibility of measuring the tool at 





72 


its point, the measurement is taken on 
the angle of the tool at a given distance 
from the point. In this case the true 
measurement will be less than the actual 
measurement by an amount equal to twice 
the tangent of half of the angle multi- 
plied by the distance of the line, of meas 
urement from the point. 

For making measurement the 
Brown & Sharpe gear-tooth caliper serves 
very well and will be found in most shops. 
Fig. 1 shows this tool in position for 
measuring. The depth vernier A is set to 
a given depth Ah, and the measurement is 
taken by means of the vernier B. The 
width of the tool point + is equal to the 
the line ab less 2h 


the 


measurement on 


7) 
(an. ). 
2 
taken to be 1/16 inch, which is found to 
be a convenient depth for most work. If 
1 greater depth is required, all that is 
necessary is to multiply the figures given 
by the ratio of the required depth to 1/16 
For instance, if the depth is re 
1% inch, the figures given are 
multiplied by 2. In the great majority 
ot cases 1/16 will be found a suitable 
value for h, when to find the width of the 
point x it is merely necessary to deduct 


To use the table, 4 is always 


inch. 
quired to be 


the value of tan. for the angle re 


S 
quired, which can be obtained at a glance 
from the table 

At first sight the necessity of referring 
to the table appears somewhat clumsy, but 
in practice it will be found that the very 
few angles that are generally used will 
soon fix their constants on the memory 
Indeed, since the angle of 29 degrees has 
adopted both for 
worm and screw threads as well as tooth 


become so generally 


gearing, this angle (the Acme standard), 


with its constant 0.032, will be more used 


than any other and is very easily re- 


membered. 

Some will prefer to employ a table of 
natural tangents, which they use for other 
the 
that 1s required not being by any means 


purposes as well; extra calculation 


Jaborious. The table given, however, re 
duces the problem at once to plain figures 
the of the 
States standard thread, the point of the 


In case Sellers or United 
tool should be one-eighth of the pitch of 
the screw, while in the Whitworth stan- 
dard the point of the tool would be one 
sixth of the pitch if it were not rounded 
(see Fig. 
combination with the table, it can be de 


2). By using these figures in 
termined when sufficient has been ground 
from the point of the tool. 

lhe 
Measurements,” because if a sharp angle, 
that is, the 


away, is measured as above, this measure 


table is called “Table for Angle 


one without point ground 


ment, by reference to the table, will give 


the angle direct. 
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A High-speed Ball-bearing 
Drill Press 


The half-tones, Figs. 1 and 2, show the 
general appearance of a high-speed ball- 
bearing drill press designed to drive higi- 
speed drills up to and including 34 inch 
diameter to their full capacity. 

The spindle driving pulley P, Figs. 3 
and 4, is mounted on a stub Q whith 
is babbitted into the frame R of the 
drill press, shown best in Fig. 3. The 


pulley P has two steps and is hung on 

















FIG. I. BELT TIGHTENER 
ball bearings at top and bottom, The 
races 4A and B are steel, hardened and 
ground. The races A are adjusted by 


means of the threaded cast-iron ring C 
which is split where it is tapped to re- 
the expanding screw D. 
The pulley P drives the spindle through a 
Fig. 4, 
so that at no time does the pulley P exert 
Phe 
FF 


ceive tapered 
floating driving flange, shown in 


any side pull on the spindle 


PrP, s 


cone 


pulley counterbored at and 


hardened steel driving bars are inserted 
flange /H 


at GG. The driving has a 








at which 
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feather J which is a sliding fit in the 
spline in the spindle. It is also provided 
with two hardened steel rollers J. These 
are smaller than the counterbored holes 
FF in the pulley P in which they are 
situated when the press -is assembled. 
When the pulley P rotates, it forces the 
hardened-steel driving bars G against the 
hardened-steel driving rollers J and the 
(lriving flange H rotates, driving the 
spindle through the spline J. There is 
sufficient play in the holes F, so that, 
should the bearings upon which the pul- 


ley P is hung become so worn that the 

















FIG, 2 


TOGGLE FOR RAISING IDLER BRACKE1 
pulley is eccentric to the spindle, the pul- 
ley cannot exert any side pull on the 
spindle. 

It is well known that a quarter-turn 
belt drive can be led of a pulley at almost 
any angle without trouble but that the 
belt must be led on to a pulley by having 
the pulley at the correct angle. The angie 
the axis of the front idler A 
Fig. 5, of the drill press, is set is fixed 
with relation to the axis of the spindle. 
The belt leads off it to the cone pulley. 


It is also fixed in the same respect to the 




















January 9, 1908. 


axis of the countershaft, but it can be 
raised or lowered so as to bring the upper 
part of the face of A in line with the 
small or large step of the cone pulley. 
Both the idlers A and B are mounted on 
the bracket C which slides vertically 
on the main frame of the machine so as 
to bring the idler pulleys in correct aline- 


ment for the large or small step on the 


Dy 
We] 
54 
> > j 








3) 














re 
—<D 








Babbitt Met 


FIG, 3. DETAIL OF SPINDLE CONE PULLE\ 
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FIG. 5. DETAILS OF BELT ADJUSTMENT 
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FIG. 6. THE DRIVING PULLEYS 


spindle cone pulley. This raising and 
lowering is accomplished from the front 
of the machine by means of a toggle link 
actuated by a lever, shown in Fig. 2 at 
the side of the frame almost in line with 
the sliding head. The action of the toggle 
and the lever coming in con- 


tact with a pin, the bracket is self locking 


is very easy, 


in either position 

On top of the bracket C there is an idler 
carrier D in which are the bearings for 
the idler A. The for the 


rear idler B are separate 


bearings 
secured in a 
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bracket /: pivoted on D At the sid 
of the bracket E is a_ metal piece / 
having two cam slots G in it, one 
at either end This piece Fis” shide 
ably secured by the shoulder screws J 


through the cam slots G to the bracket ( 
It is also connected by a link H/ to 
be ll crank / Phe 


crank is slotted and a pin 


one 


end of the other end 
of the bell 
passes through the slot and into the drill- 
The fulcrum of the bell 
screwed the bracket ( 
straight slot 
in the bracket 
slot in F, 


press body 


crank 1s into 
In the 
1 he 


! projects 


long 


piece / is a 
point of the screw A 
the straight 


and controls the position of the bracket E£ 


Into 


in which the rear idler B has its bearings. 
It is that if the bracket ( 
be raised so as to bring the upper part of 


oby IOUS 


the face of the idler <1 in line with the 
small step of the cone, the piece FF will 
be moved forward, the cam slots. will 
throw the piece / and the rear idler B 
will be swung into line with the face of 
the small pulley. 

In Figs. 1 and 5 there is a small hand 
wheei shown just in front of the idlers; 
this actuatcs the belt tightening througi 
bevel gears, screw and nut, forcing the 
slide J) which carries both idlers, back 
on the bracket ¢ Both idlers traveling 
back to tighten the belt preserves the 


same belt contact on the driving pulley of 


the countershaft, with the idlers in any 


\s a screw 1S 


this 


position on the bracket ( 


used to tighten the belt feature 1s 


self locking. 
The arrangement of the pulleys on the 


Fig. 6 At X 
pulley, il 


countershaft is*shown in 


the belt is shown on the large 
the belt is shown on the small pulley 


lock i) 
pulley in 


\t Z is shown the bavonet 


for keeping the large posi 


tion on the hub of the small pulley, in 


line with the idlers. The small pulley 4 
has a long hub B in which is a milled 
slot D. The large pulley is a sliding fit on 


this hub and has a set-screw C the point of 


which, devoid of threads, is a sliding fit 
in the slot 1); the pull of the belt will 
keep the pulley in driving position, 1. 
with the small pulley telescoped insid 
1, and when the belt is on the small pu 
ley as at VY, Fig. 5, there is no tendency 
on the part of the large pulley, %t) 
MOVE 

The machine is so designed that all 


from the working 


his 
makes it possible 


adjustments are mace 


position of the operator feature 


besides its convent nee, 


to install a series of machines placed back 
back or against wall 
\ll bearings are ball bearings. The 
machine runs with little friction. In a 
recent test, a 34-inch hole was drilled 
through 114 inches of cast iron in seven 


seconds; the drill was of course made of 
high speed steel 

These drill presses are built with either 
single or multiple spindles in two sizes, 
16 and 19 inches swing, by Chas. G. Allen 
Mass 


Barre, 


Company, 
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Foundry Cores, Core Sand and 
Core-making Machinery * 
H. WapsworTHt 


By GEO 


\ common 
is to think that one core mixture will suit 


fallacy among foundrymen 
a wide range of foundry conditions. 

Now the facts of the that in 
a single foundry it may be profitable to 


case are 


have a number of separate and distinct 
core mixtures, using entirely differen 
grades of core sand and binders. From 
this it is clear that each class of cores 


must receive separate consideration. 

\ core must be porous so as to provide 
a ready passage for the gases as they es 
cape when the metal is being poured about 
At the same time it must have 
the 


the core. 


sufficient strength to resist wash o1 


The composition of the core 
brittle 


the metal 


must be such that it will burn 


when exposed to the metal, so as to crush 
as the metal shrinks about it, thus reliev 


ing the casting trom unnecessary strains. 


This is especially true in the case of cores 
aluminum castings 


brittle 


used for brass and 


lhe 


so that it will clean from the castings eas- 


core must also burn enough 
ily, and in some cases it is important that 
the surface be of such a nature that it will 
true, clean, parallel hole 


give a per fectly 


free from rough scak The core mixture 
must also be cheap. 

One great objection to many core mix 
tures is that they contain material which, 
when exposed to the heat of the metal, 
off 
In all core 


B1VeES which are injurious 


LaAses 
mixtures which come under 
the scope of this paper, sharp sand forms 
the principal portion of the body of the 
core; the remainder of the material being 


known as the bond. Bonds may be di 
vided into two classes, natural and artil: 
Phe 


belong to the clay class; that is, they are 
Sand _ frequently 


cial natural bonds practically «ll 


seme alumina product 


contains a certain amount of alumina or 


ay, which is frequently known as loam. 


( 


lor some classes of work this forms an 
ficient core bond, but in the case of bras;, 
aluminum or gray-iron work, it often 


burns so hard during casting as to make 


it very difficult to remove the core when 


the clay is present in large quantities 


Some of the modern dry core compounds 
have pitch for a base, and they also con 


tain powdered coke or other material to 


cut down the sticky nature of the pitch 
Such 


useful in the 


binders will be found exceedingly 


case of large cores, but for 
machine-made cores dry binders have not 
proved very successful 


The large cores are rarely wanted in 


such quantity as to warrant the use of a 


machine in their production, while the 


very small cores and particularly those 


*Abstract of address delivered before the 


Chicago Foundry Foremen, Dec. 18, 1907. 
Falls 
Falls, 


Rivet and 


Ohio. 


‘Superintendent of the 
Machine Company, Cuyahoga 
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which are of irregular shape, require spe 
cial treatment, and when wanted in quan 
tities must be made in metal boxes and 
frequently provided with carefully fitted 
core wires. 

The mixture for these very small cores 
should be made of good sharp silica sand 
and some very good strong core binder. 
The expense per pound of mixture is 2 


consideration which drops out of sight 
entirely in comparison with the neces- 
sity for having strong accurate cores 


which can be handled and which will not 
fail when the metal strikes them. 

We now turn to the great class of cores 
known as machine-made cores. The first 
machine developed was one to produce 
inches 
fitted 


cylindrical cores from 1 inch to 1% 
Dies 


tc this same machine which enabled it to 


mn diameter. were afterward 


make cores to 2% inches in diameter an:l 


Gown to 3¢ inch. At first it was supposed 
that only cylindrical cores could be made, 
the fact that it 
served that the core as it came from the 


Later, 


on account of was ol 


die always rotated. however, an 


attempt was made to turn out square 
cores, and as this proved successful, many 
other irregular shapes of prismatic cross- 
section have been successfully turned out 


The 


to 5 


on the standard machine. second 


machine turned out cores up inches 


in diameter, and the design was later 


changed so as to make cores up to 7 


inches in diameter. Later there came an 
mquiry for a machine capable of turning 
out slab cores, and to meet this demani 
the 


was designed 


multiple-spindle slabmore = machine 

The next step was naturally to use tli 
multiple spindles for turning out several 
The demand _ re 


ceived was for one which should turn out 


cores in parallel next 
small square cores which should not vary 


more than 2/1000 of an inch above or 


helow the required size; in other words. 
should be held within 4/1000 inch as th 
total limit of error. 

To accomplish this the multiple-spindle 
principle was used, special dies designed 
for the purpose and the cores turned out 
satisfactory. One point worthy of 
that 
never have been designed and made suc- 


very 


note is these core machines could 


without keeping in close 


the 


cessful very 


touch with work which they were 


doing 

Core-machine mixtures are an impor- 
the 
greatly, depending upon the 


tant part of machine core business. 


They 
size of the core used and the available ma 


vary 


\s in all core mixtures, sharp 
Flour 
has also been found to be the best binder 


terial. 
sand is the base of the mixture 
for most core sands, but it has also been 
found advantageous to add a small quan- 
tity of boiled linseed oil to the mixture. 

In case of very small cores, a relatively 
larger amount of oil and flour is required, 
and the amount of water used in temper- 
ing the mixture must be kept as low as 
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possible, as too much water will cause 
the sand to pack in the dies and block the 
machine. 

As something to work on in beginning 
to experiment, the following mixtures are 
recommended : 

Mixture for gray iron for cores 4% to 
2% inches—1!2 quarts silica, lake or clear 
sharp sand, free from loam or clay; 2 
quarts flour, % pint boiled linseed oil. 

For cores 24% to 7 inches—I5 quarts 
sharp sand, 3 quarts Zanesville or a loam 
sand, 3 pints flour, % pint boiled lin 
seed oil. 

Mixture for brass and aluminum cast 
ings—4 quarts silica or good sharp sand, 
2 quarts brass molding sand, '4_ pint 
boiled linseed oil The more water the 
mixture will carry the harder and 
stronger the core will be when baked. 

No. 1 core mixture for steel casting 
1, to 2% inches; this mixture is used 
without grinding—6 quarts silica sand, 1 
quart flour, ™% pint boiled linseed oil. 

Cores 2% 
silica sand, 3 quarts fire clay, 114 quarts 


inches and above—1!8 quarts 


flour, 4% pint boiled linseed oil. 
¢ These steel mixtures must be very thor 
oughly mixed by hand when a more suit 
able way is not advisable 

The fire clay can be increased or de- 
creased according to the hardness of the 
core produced by the particular sand in 
use 

No. 2 mixture for steel castings '% to 
214 inches; this mixture should be ground 
thoroughly in a mill—6 quarts silica sand, 
14 pint boiled linseed oil, 1% pints flour. 

Cores 2'2 inches and over—®6 quarts 
silica sand, 3 pints flour, 4 pint boiled 
linseed oil 

We know that in practice many foun 
dries have departed a long way from 
these mixtures, but believe that the for 
mulas given above will serve as a guide 
in working out core-machine mixtures 

In some cases all cored holes are bored 
in the machine shop. Under these cir 
cumstances, a perfectly smooth hole is 
not necessary. It is only essential that 
the core leave the casting readily, and 
that it does not leave a hard scale in the 
hole. This may usually be accomplished 
by the use of a good grade of sand and 
a moderate of flour and oil in the binder. 

At this point, however, it may be well 
to state that flour as sold to the foun 
drymen is not a definite compound, and 
that many so-called core flours are loaded 
with plaster of paris, ground gypsum, etc 
Now these adulterants may or may not 
have an effect on the scale which the hot 
iron will form when it strikes the core, 
but they certainly do have an effect on 
the bonding properties of the flour, and a 
few dollars thrown off the price per ton 
on these heavily loaded flours may be far 
more than offset by the reduction in the 
honding power of the material; hence, in 
figuring your core mixtures it is well to 
see that you are really using flour 

With the advent of the core machine 
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many agricultural implement manufac 
turers have discovered that machine-made 
cores produce true, round, parallel holes 
which will vary less than one one-hun 
dredth of an inch in diameter, and that 
by the use of suitable blacking on the 
cores these holes can be cleaned per 
fectly, so that shafts may be safely run 
in bearings which are cored to receive 
them and are given no subsequent ma 
chining. In like manner, wheels are run 
on axles without machine work. 

In experimenting the black loam from 
a celery swamp was tried in core mixtures 
with sharp sand, and it was found thar 
when this was dried and ground, tet: 
pered and put through a core machine, 1 
produced a core which left the work 
readily and gave a remarkably clean hole 
The vegetable mixture contained in ii 
shrinks in the core oven and gives ample 
vent to the core, and it burns out 1n the 
casting, causing the core to be very rotten 
indeed. Great care must be taken in bak 
ing such cores as they will burn very 
casily 

In our own foundry the mixtures wer 
formerly made by hand from a mixtur 
of 50 per cent. sharp sand and 50 per cent 
new No. 4 Zanesville, which is a loam 
sand with two parts of compound. W: 
decided that if the old core sand could 
be passed through a suitable mill that the 
bond could be made much more efficient 
and the old sand used over, and to our 
surprise we find that we can now use 90 
per cent. of old sand in the mixture and 
that we have been able to cut out th 
more expensive sand that we formerly 
used in our core mixtures, so that at 
present we have go per cent. old sand 
and 10 per cent. new sharp sand from a 
lecal sand bank 

lormerly we used two parts to the 
hundred of dry core compound; now wy 
use but one part to the hundred, and a 
little molasses water That is to say, 
has been found that the dry core com 
peund in the old core prints and also in 
the interior of the larger cores, is still 
active and when thoroughly mcorporated 
with the new mixture by grinding in th 
mull, it becomes effective when the core 
is baked 

The subject of core mixtures would not 
be complete without some treatment of 
the baking of cores. In the baking of an 
ordinary core two processes take place 
First the water used as a temporary bond 
is expelled as vapor, and second, by the 
application of a higher heat, the perma 
nent bond is made effective. The natural 
ov clay bonds are made effective by dry 
ing, for at the temperature of an ordinary 
core oven these bonds do not vitrify 

Such bonds as linseed oil, core ou, resin, 
pitch, etc., become effective by first being 
made more fluid under the influence of 
heat so that they spread rapidly through 
the sand grains, and second, by being par 
tially oxidized or changed chemically so 
that as the core cools it hardens 
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This is particularly true in the case of 


Where flour 1s 


used as a binder the hardening process 1s 


linseed oil or corn oil 


essentially the same as the making o1 
bread; in other words, through the action 
of the heat and the expulsion of the mois 
ture, the gluten in the flour is made effec 
tive 

\n efficient core oven should have the 
largest possible amount of the space in 
the oven occupied by cores lo ic 
complish this*in the case of machine 
made cores requires a rectangular oven 
with straight drawers The drawers 
should be so designed that the expan 
sion or contraction of the oven will 
not cause them to bind, and at the same 
tame the drawers should be so arranged 
that the front of the oven is closed ao 
matter whether the drawers are pushed 
back into the oven in the baking position 
or drawn out into the charging position. 


exhibited here tonight has been designed 


» secure these advantages the oven 


and the fuel used can be either coke. coal. 


eas or fuel oil 





Business Items 


The business heretofore conducted — by 
W. E. Shipley, Philadelphia, has been incor 
porated under the name of W Kk. Shipley 
Machinery Company 


The Kk. HU. Mumford Company has ac 
quired all the patent rights, molding ma 
chines and equipment of Ph. Bonvillain & E 
Ronceray in the United States and has added 
to its molding machine line these machines 
and pattern processes The offices of the 
Kk. Hl. Mumford Company will be removed 
from Seventeenth and Callowhill streets, its 
present location, to 14515 Race street, Phila 
delphia, where the French machines have 
been, for some months, installed as a work 
ing exhibit . 





Manufacturers 


I) J. Landers, Springfield, Mo., will erect 
a two-story brick planing mill 

A new dye house will be erected for the 
Wood Worsted Mills, Lawrence, Mass 

The Shaw Land and ‘Timber Company, 
Ivor, Va will install new machinery 

It is reported that the Big Four Railroad 
will enlarge the shops at Bellefontaine, Ohio 


A. Rhodes & Sons, Gibsland, La., will re 
build sawmill and cotton gin recently burned 

The St. Clair Gas and Electric Company, 
East St. Louis, II! will build a new gas 
plant 

The Blackstone (Va.) Hand-Shaved Handle 
Company will rebuild its burned plant on a 
larger scale 

The Billingham Chain Works, Trenton, 
N. J.. is rebuilding its plant recently 
destroyed by fire 

The Conant & Donelson Company, Green 
field, Mass.. manufacturing taps and dies, 
will build a plant 

The M. B. Farrin Lumber Company, Cin 
cinnati, Ohio, will expend $75,000 in ad- 
ditions to the plant 

The Greenlee Bros. Company, Rockford, 
Ill.. building special woodworking machinery, 
is enlarging its plant 
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Want Advertisements 


25 cents a line for each insertion 
six words make a line. No advertise- 
abbreviated. Copy should be sent to 
reach us not later than Friday for the ensu- 
ing week’s issue. Answers addressed to our 
care will be forwarded. Applicants may spe- 
cify names to which their replies are not to 
be forwarded, but replies will not be _ re- 
turned If not forwarded, they will be de- 
stroyed without notice. No information given 
by us regarding any advertiser usiny box 
number Original letters of recommendation 


Rate 
About 
ments 


or other papers of value should not be in- 
closed to unknown correspondents. Only 
bona fide advertisements inserted under this 


advertising accepted from any 
ayency, association or individual charging @ 
fee for “registration,” or a commission on 
wages of successful applicants for situations. 


heading No 


Miscellaneous Wants 


Caliper list free.E.G.Smith Co., Columbia, Fa. 

If you use small gears in large quantities, 
write Berry and Parker, Erie, Pa. 

Wé buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 

Iland power tools, labor-saving, 
money-making Dolan, Sandwich, 
Il] 

Light, 
electrical 
ark, N. J 

Want to rent a 
equipped in Brooklyn 
AMERICAN MACHINIST 

Special machinery designed and built: du- 
plicate parts, jigs and dies. The Wade 
Machinery Co., 133 Oliver St., Poston 

A second hand planer, lathe, drill 
milling machine; state size and price. 
dress “K. & P.,"" AMERICAN MACHINIST. 

Special machinery accurately ULuilt. Screw 
machine and turret lathe work solicited 
Robert J. Emory & Co., Newari, N. J. 

Mechanics, write for our specin! offer of 
how to get a set of wrenches free. Bullard 
Automatic Wrench Providence, R. I 

Automatic machinery designed, ideas de- 
veloped, work done by the hour at your place 
or mine. Box 751, AMERICAN MACHINIST. 

Automatic machinery designed; special 
purpose machines; working drawings. C. W. 
Pitman, 3519 Frankford Ave., Philadelphia, 
l’a 

Designer of automatic 
ery; mechanical drawings ot! 
John G. Wittum, M. E., 93 
Newark, N. J. 

Factory foremen and 
not afford to miss our slide 
Mechanics Correspondence 
Lockport, N. Y 

Wanted 
firm with a 
Electric Cranes in 
phia territory Box 

lave 
19 issues of 
will give 
can yet 
St., New 

Wanted 
England 


bending 
Estep & 


models and 
Chase, New 


machinery to order; 
speciaity kK. VU. 


fine 
work 


machine 
“Shop,’ 


shop 


small 
Address 


tools, 


press. 


AG 


Ce... 


and special machin 
any kind made, 
sherman Ave, 


superintendents can 
rale course. The 
School, Box 455, 


To correspond with individual or 
view to establishing agency for 
New York and Philadel 
730, AMER. MACHINISY 
any copies of December 12 and 
the AMERICAN MACHINIST? We 
fifteen cents for every copy that we 
AMERICAN MACHINIST, 505 Pearl 
York. 
For 


you 


New York 
agency for 


and New 
any meri 
machine 
direct. 


greater 
States; sales 
torious tool or article saleable to 
shop trade, which we are calling on 
Box 752, AMERICAN MACHINIST 

For Minneapolis and St. Vaul 
manufacturer's agency for any 
article or machine, saleable to machine 
trade; we can sell it if it's “right.” Roy 
chinery Co., Minneapolis, Minn. 

A large English firm of machine-tool i 
porters having showrooms and offices’ in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply Box 189, AMER. MACHINISTr. 

Machinery built to order and by 
special parts made; gear cutting, 
and pattern work, punch press and screw ma- 
chine work, tools, dies, ete. Blair Tool 
and Machine Works, West and Morris Sts., 
New York City. 

Wanted—Machine 
of best new constructed 
oil engines of future; constructor; German; 
20 years’ experience; will take inspection 
about work, drawings, patterns; ready to be 
gin immediately tox 757, AMER. MACH. 

Special machinery and duplicate machine 
parts built to order; tools, jigs and experi 
mental work; complete modern equipment. 
MacCordy Mfg. Co., Amsterdam, N. Y. 

The annual meeting of the stockholders of 
the Hill Publishing Company, for the election 
of directors for the and for the 


territory, 

meritorious 

shop 
Ma 


contract ; 
automobile 


shop to take possession 
stationary marine 


ensuing year 





detail of 


AMERICAN MACHINIST 


transaction of such other business as may 
properly come before the meeting, will be hela 
at the office of the company, in the Hallen- 
beck building, 497-505 Pearl street, Borougb 
of Manhattan, New York City, N. Y., on Tues- 


day, January 28, 1908, at 12 o'clock noon. 
lated, New York City, December 17th, 
1907. Robert McKean, Secretary. 


We want to purchase or handle the patents 
or designs for a line of machinists’ tools or 
machine shop specialties ; would prefer to 
take up some entirely new tools or a notice- 
ably new design; we are ‘wilting to consider 
either the purchase of patent, manufacturing 
under royalty, or the introduction and sell- 
ing of new tools, the manufacture of which 
is already started; we are located in New 
England ‘and are experienced manufacturers 
and also salesmen of wide acquaintance and 
influence — wish to use this experience in 
bringing out a line of specialties. Address 
with full particulars. Box 725, AM. MACH. 


Situations Wanted 


Classification indicates present address of 

advertiser, nothing else. 
CONNECTICUT 
up-to-date machinist and toomaker, 
50 years old, desires a position as keeper of 
tool or stock room; understands good sys- 
tems; have organized, equipped and been iv 
charge of like departments. Address in first 
instance. Box 753, AMERICAN MACHINIS‘. 
ILLINOIS 

Assistant superintendent of a Connecticut 
factory wishes to locate in or near Chicago ; 
three years in present position and five years 
previous experience in drafting room and 
machine shop; 32 years old; graduate of 
Yale; junior 73 


An 


member A. S. M. E. Box 732 
AMERICAN MACHINIST 
MASSACHUSETTS 

Machine designer and draftsman; 7 years’ 
shop, 8 drafting experience; best references; 
wishes position. Box AMER. MACH. 

Is your production slow and costly; try 
another superintendent more up to date, ex- 
pert mechanic, executive, good organizer and 
systematizer; wide awake with long and va- 


00, 


ried experience as superintendent; light or 
medium manufacturing preferred. Address 
‘Expert,’ AMERICAN MACHINIST. 
NEW JERSEY 
Ambitious man, 25, with 5 years’ shop 
experience, 4 years as draftsman; fair tech 
nical education; wishes position with ad- 


AMERICAN MACHINIST. 

I. C. §S. student, (complete mechanical 
course) now working on final examination 
paper for diploma; practical machinist and 
toolmaker; wishes position as draftsman. Box 
748, AMERICAN MACHINIST. 

Mechanical engineer; 32; graduate of 
European university with 9 years’ experi 
ence; is open for engagement Feb. 15; expert 
in calculating and designing modern centri- 
fugal and turbine pumps; had employment 
with leading firms abroad and in this 
country: inventing and designing hydraulic 
machineries a specialty; reliable man, first- 
references. Address “J. D.,” AM. M. 

NEW YORK 
draftsman wishes position. 
AMERICAN MACHINIST. 

Mechanical engineer; college graduate; one 
year shop, four years’ drafting experience, 
wants position. Box 759, AmMprR. MACHINIST. 

Mechanical draftsman; 6 years’ experience 


vancement. Box 761, 


class 


Mechanical Ad 


dress Box 758, 


on automatic machinery, pumping machinery, 
valves and automobiles, wants a position. Box 
741, AMERICAN MACHINIST. 


tool designer; 30 years; col- 
lege graduate; 10 years’ practical and office 
experience; A-1 references; wants position. 
tox 760, AMERICAN MACHINIST. 

Mechanical engineer, not a routine man, 
with 17 years’ experience on light and heavy 
constructions, desires change; accustomed 
to heavy responsibilities, masses of de- 
tail; competent to direct technical, office and 
productive forees; fully posted on gas and 
oil engines and general industrial processes ; 
possess numerous patents; am not partic 
ular about location. “Executive,” AM. M. 

OHIO 
engineer, designer, 
motors and generators for all purposes; a 
practical mechanic, and familiar with every 
manufacture; first-class references. 
Box 723, AMERICAN MACHINIST 

Superintendent or general 
first-class mechanic with experience 
ing high grade automatic screw machines, 
special machinery, tool and die work. Ad- 
dress “F. J. O.,° 35 N. Philadelphia SL., 
Dayton, Ohio 


First-class 


Electrical direct current 


foreman by a 
in build- 


WISCONSIN 


General foreman or superintendent; 31; 
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practical mechanic successful in producing 
first class work at satisfactory cost; am an 
organizer of best shop methods; am now 
employed as superintendent; best of refer- 
ences. Box 754, AMERICAN MACHINIST. 


Help Wanted 


Classification indicates present address of 
advertiser, nothing else. 
CALIFORNIA 
First-class toolsmith; must be able to 
temper taps, dies and expensive tools; per- 
manent job at good wages for right man. 
Address, giving age, experience, nationality, 
ete. Box 750, AMERICAN MACHINIST. 
CONNECTICUT 
Wanted, representative in Boston and 
Philadelphia districts on commission basis 
by gray iron foundry making specialty of 
medium weight high grade castings; prefer 
man having established trade in noncompet- 
ing lines and who would have acquaintance 


with tool builders, etc. Address, giving full 

particulars, “Iron Founder,” care MACH. 
ILLINOIS 

Wanted—First-class machine shop foreman 


to take charge of small shop, building special 


machine work and _ repairing contractors’ 
tools; location Chicago. Address Room 5vw1, 
135 Adams St., Chicago, Ill. 


Wanted—Foreman of shop to manufaciure 
Lulleys, hangers, couplings, etc.; must be thor- 
oughly familiar with all details of work; 
state experience and salary wanted. Address 
“Transmission,”” AMERICAN MACHINIST. 
MASSACHUSETTS 
designer; a first-class mechan- 
ical designer with large experience in design- 
ing high-speed steam engines wanted for per- 
manent position in New England States; 


Mechanical 


state age, education, experience in detail and 
salary expected; only detailed applications 
will be considered. Box 749, AMER. Macu. 


Wanted—A thoroughly competent manager 
or foreman to take charge of the machine de 
partment of a manufacturing concern in 
southern Massachusetts; must be thoroughly 
familiar with modern methods and modern 
machine tools and must be a good exccutive 
prepared to undertake the management of 100 
to 150 men engaged in the construction of 
small machines, the manufacture and repair 
of dies and general repair work. Box 736, 
AMERICAN MACHINIST. 

MICHIGAN 


experienced general foreman 
or superintendent; must be a mechanic with 
good executive ability competent to take 
charge of gas engine works employing 5v to 
75 men building large engine; must have 
good references; state age, experience and sal- 
for immediate ac- 


Wanted—An 


ary wanted from start 
ceptance. Box 756, AMERICAN MACHINIST 
NEW YORK 


Wanted—An experienced draftsman of 
both mechanical and structural architectural 
drawing for a technical school; permenent 
position for first-class man. Apply by letter 
stating qualifications and experience in full, 
to Instruction Committee, P. O. Box 37, 
Station D, New York. 

Wanted—Draftsman for leading place in 
drawing office of engineering and ‘manufac- 
turing concern: preferably one who has had 
mechanical training and conversant with 
shop practice; to inspect work in course of 
execution and detect irrational methods ; good 
salary will be paid to man who can demon- 
strate ability: answer giving experience 
ete. Box 762, AMERICAN MACHINIST. 


age, 


OHIO 


foundry superintendent wanted 
at once for new machine-molding gray iron 
foundry: the various buildings and equip- 
ment just being completed; strictly up-to-date 
including continuous pouring; applicant must 
be temperate in habits, of good character, 
aggressive, and above all, a good executive; 


Top notch 


full knowledge of molding machines. and best 
application of patterns thereto absolutely 
necessary; give full particulars, references, 


where employed at present, and state salary 


required; all communications treated conti- 
dentially: no cheap man need apply. Address 
The Cincinnati Milling Machine Co., Cin- 


cinnati, Ohio 

PENNSYLVANIA 
-A first-class machinist for univer 
machine work; state experience. 
Stoever Foundry and Manufacturing Com- 
pany, Myerstown, Penn. 

Wanted—Machine shop foreman; one ac- 
customed to steam engine work and genera! 
repairs; must be capable of handling 50 men 
and have usual qualifications. Shop is in the 


Wanted 
sal milling 


Pittsburg district. Box 729, AMER. MACH. 
VERMONT 
Want to get in touch with a number of 
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cost accountants, time, cost and factory 
clerks; give complete record. Address P. VU. 
Box 713, Windsor, Vt. 


FOREIGN 


Wanted—First-class designer and draifts- 
man from United States of America for mod 
ern tool and machinery; must be able to talk 
Norwegian or Swedish, ‘and be well informed 
about modern tool building. “l’rogress,” 
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RICAN MACHINIST 


For Sale 


For Sale—Foundry, wood and iron machine 
shop; all equipped. Box 74, Albion, N. Y. 


For Sale- 
J. Beasley, 


Back copies American Machinist. 
Metropolitan Bldg., Orange, N. J. 


For Sale—Two pairs of Tabor steam en- 


little 
price. 
For 


completely 


used. 


Be 





4! 


x 727, AMERICAN MACHINIST. 
Sale—Ten volume 


chinist; good as new; cost 


15. 


Address ~. S&S § 


library, 


Address for full description and 


covering 


$50; will sel! 


the work of the engineer and ma- 


for 


T.,” Box 425, Chicago. 


For Sale—Cyclopedia for modern shop prac- 
volumes ; bound in green morocco 


tice, 


four 


leather. 
for $6 


Practically new; cost $18; 


Address “L. N. O.,” 


will sell 


Box 425, Chil- 
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Abrasive Materials 


Abrasive Material Co., Phila., Pa. 
American Emery Wheel Co., 

Providence, R. I. 
Bridgeport Safety Emery Wheel 


Co., Bridgeport, Conn. 

Carborundum Co., Niagara Falls, 
eo 

Monarch Emery & Cor. Wheel 
Co., Camden, N. J 

Norton Co., Worcester, Mass. 

Safety Emery Wheel Co., Spring- 
field, O. 

Vitrified Wheel Co., Westfield, 
Mass. 


Aftercoolers, Air 


Ingersoll-Rand Co., New York. 


Air Lifts 
Ingersoll-Rand Co., New York. 


Alundum 


See Grinding Wheels. 


Arbor Presses 


Barnes Co., W. F. & John, Rock- 
ford, Ill 

Marshall 
Co., Chicago, Ill. 

Niles-Bement-Pond Co., New York. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


& Huschart Machinery 


Arbors 


Cigvstons Twist Drill Co., Cleve- 

land, O. 

Cochrane-Bly Co., Rochester, N. Y. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 
Conn. 

Union Twist Drill Co., Atha, 
Mass. 

Wilmarth & Morman Coc., Grand 
Rapids, Mica. 


Architects 


Seaver, John W., Cleveland, O. 


Balancing Ways 


Bowsher Co., N. P., South Bend, 
Ind. 


Barrels, Steel 

Cleveland Wire Spring Co., Cleve- 
land, O. 

Kilbourne & Jacobs Mfe. Co... Co 
lumbus, Ohio 

a Metallic Mfg. Co., Aurora, 
Ill. 


Barrels, Tumbling 


Globe Machine & Stamping Co., 
Cleveland, O. 


Bars, Boring 

Beaman & Smith Co., Prov., R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Elmes Engineering Works, Chas. 
F., Chicago, III. 

Mathews, Hugh, Kansas City, Mo. 

Niles-Bement-Pond Co., New York. 

— Tool & Supply Co., New 
Ork. 

Underwood & Co., H. B., Phila- 
delphia, Pa 


Bearings, Ball and Roller 


Boston Gear Works, Norton 
Downs, Mass. 

Hyatt Roller Bearing Co., Har- 
rison, N. J. 


Standard Roller 
Philadelphia, Pa 


Belt Dressing 
Citas-Serface Mfg. Co., Buffalo, 


Bearing Co., 


Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 

Rhoads & Sons, J. E., Phila., Pa. 

Shultz Belting Co., St. Louis, Mo. 

Belt Fasteners 

Bristol Co., Waterbury, Conn. 


Belt Filler 


Rhoads & Sons, J. E., Phila., Pa. 
Schieren & Co., Chas. A., New 


York. 
Shultz Belting Co., St. Louis, Mo. 


Belt Lacing Machine 


Birdsboro Stee] Foundry & Mach. 
Co., Birdsboro, Pa. 


Belt Shifters 
The L. & D. Co., 


Belting, Leather 


Rhoads & Sons, J. E., Phila., Pa. 

Schieren & Co., Chas. A., New 
York. 

Shultz Belting Co., St. Louis, Mo. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Boston, Mass. 


Benches, Work 


Manufacturing .- & En- 
gineering Co., Boston, Mass. 


Bending Machinery, Hy- 
draulic 


Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Bending Machinery, Plate 


Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., Phila- 
delphia, Pa. 

Toledo Machine & Tool Co., To- 


Inc., 


ledo, Ohio. 
Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 
Bending Machinery, Power 
Boynton & Plummer, Worcester, 
Mass. 
Long & Allstatter Co., Hamilton, 
Ohio. 


) 
Niles-Bement-Pond Co., New York. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 
Bending Tools, Hand 


Estep & Dolan, Sandwich, I). 
Wallace Supply Co., Chicago, III. 


Blanks, Nut and Screw 

Dyson & Sons, Jos., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ili. 


Blocks, Chains 

See Hoists, Hand. 

Blocks, Die 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Witteman Co., A. P., Phila., Pa. 

Blowers 

American Blower Co., Detroit, 


Mich 
American Gas Furnace Co., New 


York. 
Chicago Flexible Shaft Co., Chi- 


cago, Ill. 

General Electric Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Roth Brothers & Co., Chicago, III. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Blue Print Machines 


General Electric Co., New York. 
Revolute Machine Co., New York. 
Blue Print Paper 

Revolute Machine Co., New York. 


Boilers 
Struthers-Wells Co.. Warren, 
Bolt and Nat Machinery 


Acme Machry. Co., Cleveland, O. 
Boynton & Plummer, Worcester, 


Pa. 


Mass. 

Brown Co., H. B., East Hamp- 
ton, Conn. 

Davis Machine Co, W. P., 
Rochester, N. Y. 

Foote-Burt Co., Cleveland, O. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 

— Machine Co., Waynesboro, 
a. 

Manning, Maxwell & Moore, Inc., 

New York. 

Mummert, Wolf & Dixon Co., 

Hanover, Pa. 

National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

Northern Electrical Mfg. Co., 

Madison, Wis. 

Prentiss Tool & Supply Co., New 


Bolt and Nut Machinery 
—Continued. 

Sellers & Co., 
delphia, Pa. 

Standard Engineering Works, Ell- 
wood City, Pa. . . 

Vandyck Churchill Co., New_York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Inc., Wm., Phila- 


Bolt Heads 
Lang Co., G. R., Meadville, Pa. 


Bolts, Coupling 

Cleveland Cap Screw Co., Cleve- 
land, O. 

National-Acme Mfg. Co., Cleve- 
land, O. 


Bone for Case Hardening 


Rogers & Hubbard Co. Middle- 
town, Conn. 


Books, Technical 
American School of Correspond- 
ence, Chicago, III. M 
Pub. Co., W., 
York 


Hill Publishing Co., New York. 

Viers, Frank, Phila., Pa. 

Sames, Chas. M., Jersey City. 
N. J. 

Boosters 

Burke Electric Co., Erie, Pa. 

Cc & C Electric Co., New York. 

Crocker - Wheeler Co., Ampere, 


N. J. 
General Electric Co., New York. 
Northern Elec. Mfg. Co., Madi- 
son, Wis. 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. s 
Sprague Electric Co., New York. 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Boring and Drilling Ma- 
chines, Horizontal 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov. R. I. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J. 

Boynton & Plummer, Worcester, 
Mass. 

Detrick & Harvey Mach. Co., Wil- 
mington, Del. 

a gy | Machine Works, Fitch- 
burg, Mass. 
Fosdick Mach. Tool Co., Cin., O. 
Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Inc., Boston, 


Mass. 
Lucas Mach. Tool Co., Cleveland, 


New 


0. 
Manning, Maxwell & Moore, Inc., 
New York. 
McCabe, J. J., New York. 
Motch & Merryweather Machin- 
ery Co., Cleveland, O. 
Newton Mach. Tool Works, Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


ork. 

Rockford _Drillin Mach. Co., 
Rockford, Ill . 

Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 

Vandyck Churchill Co., New York. 

Whitcomb - Blaisdell Mach. Tool 
Co., Worcester, Mass. 

Boring and Turning Mills, 
Vertical 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Baush Mach. Tool Co., 

field, Mass. 

Betts Mach. Co., Wilmington, Del. 


Spring- 


Bullard Mach. Tool Co., Bridge- 
ort, Conn. 
Colburn Mach. Tool Co., Frank- 


lin, Pa. 

Gisholt Mach. Co., Madison, Wis. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 
Manning, Maxwell & Moore, Inc., 
New York. 

McCabe, J. J.. New York. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Vandyck Churchill Co., New York. 


Boring Tools 


Armstrong Bros. Tool Co., Chi- 





York. 








Boxes, Tote 
Cleveland Wire Spring Co., Cleve- 


land, O. 
lo Metallic -Mfg. Co., Aurora, 


Box Tools 
Bardons & Oliver, Cleveland, O. 


Brackets, Lamp 
Standard Welding Co., Cleveland, 
Ohio. 


Brazing 

Industrial Oxygen Co., New York. 

Reinforced Brazing and Machine 
Co., Pittsburg, Pa. 

Broaching Machines 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Lapointe Mach. Tool Co., Hudson, 

ass. 


Bulldozers 

National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. ; 

Cabinets, Tool 

~~ Bros. Tool Co., Chi- 
cago, Ill. 
Hammacher, 
New York. 
lo: Metallic Mfg. Co., Aurora, 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Calipers 

Athol Mach. Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Sawyer Tool Mfg. Co., Fitchburg, 


Mass. 
Secon Co., J. T., Providence, 


Starrett Co., L. S., Athol, Mass. 


Cams 


Bilgram, Hugo, Phila., Pa. 
Boston Gear Works, Norfolk 
Downs, Mass. 


Carborundum 
See Grinding Wheels. 


Carborundum Pa 
Cloth _ 


Casporunéum Co., Niagara Falls, 


Schlemmer & Co., 


Case-Hardening 

Rogers & Hubbard Co., Middle- 
town, Conn. 

“ee & Co. J. H.. Brooklyn, 


Cast Iron Brazing 


Industrial Oxygen Co., New York. 
Reinforced Brazing & Mach. Bes 
Pittsburg, Pa. 


Castings, Brass and Bronze 


Lumen Bearing Co., Buffalo, N. Y. 
Rowell Co., W. G., Bridgeport, Ct. 


Castings, Die Molded 


Franklin Mfg. Co., H. = - 
cuse, N. Y- = Te 


Castings, Iron 
Birdsboro Steel Fdry. & Mach. 


Co., Birdsboro, Pa. 
Cone & Co., Stuart R., Baltimore, 


Cell Drier Machine Co., Taun- 
ton, Mass. 
Farrel Fdry. & Mach. Co. An- 
_ sonia, Conn. 
Keystone Steel Casting Co., Ches- 
ter, Pa. 
Castings, Steel 
Bethlehem Steel Co., So. Beth- 
mR Pa. ’ 
rdsboro Steel Fdry. & " 
‘ Co., ee, Pa. — 
“ammel, Laird & Co., New York. 
om & Co. Mfg. Co., St. Louis, 
MO. 
Farrel Fdry. & Mach. Co., Anso- 
_ nia, Conn. 
te Steel Casting Co., Ches- 
>a. 


ter, 
Witteman & Co., A. P., Phiia., Pa. 
Cement, Cast Steel 
Clark Cast Steel Cement Co., 





cago, Ill. 


Shelton, Conn. 
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Centering Machines 
enter Mach. Co., Torrington, 


Co 
> “Ciarke & Co., 
Manning, M Maxwell & Moore, Inc., 
or 


New 
Niles- aT Pond Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 

D. E., New 


Inc., Boston, 


York. 
Whiton Mach. Co., 
London, Conn. 


Centers, Planer 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Woodward & Powell Planer Co., 
Worcester, Mass. 


Chains, Driving 


Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 


Boston Gear Works, Norfolk 
Downs, Mass 

Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 

Link-Belt Co., Philadelphia, Ta. 


Morse Chain Co., Ithaca, N. Y. 
Whitney Mfg. Co., Hartford, Ct. 


Chisels, Cold 


Hammacher, Schlemmer & Co., 
New York. 
Whitman & Barnes Mfg. Co., Chi- 


cago, 


Chucking Machines 


American Tool Wks. Co., Cin., O. 
Bardons & Oliver, Cleveland, O. 
Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 

Cleveland Automatic Machine Co., 
Cleveland, O. 

Gisholt Mach. Co., Madison, Wis. 
LeBlond —. Tool Co., R. K., 
Cincinnati, 

Manning, Maxwell & Moore, Inc., 
New York. 


Reed Co., F. E., Worcester, Mass. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 

Chucks, Drill 

Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 

Brown « & Co., R. H., New Haven, 

Cleveland Twist Drill Co., Cleve. 
land, O. 

Capes Chuck Co., Hartford, 
Co 

Gronkvist Drill Chuck Co., Jer- 
sey City, N. J. 

Horton & Son Co., E., Windsor 
Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 
Conn. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Westcott Chuck Co., Oneida, N. Y. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co. D. E., New 
London, Conn. 

Wiley & Russell Mfg. Co., Green 
field, Mass. 


Chucks, Lathe 
Cushman Chuck Co., 


onn. 
Gisholt Mach. Co., Madison, Wis. 
Hoggson & Pettis Mfg. Co., New 


aven, Conn. 
Horton & Son Co., E., Windsor 
New York. 


Locks, Conn. 
Niles-Bement-Pond Co., 
Pratt Chuck Co., Frankfort. N. Y. 
Skinner Chuck Co., New Britain, 
Conn. 
Union Mfg. Co., New Britain. Ct. 


Hartford, 


Westcott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Planer 

Niles-Bement-Pond Co., New York. 


oer Chuck Co., New Britain, 
o 

Westcott Chuck Co.. _ 2 
Chucks, Split 

Hardinge Bros., Chicago, III. 


Oneida, 


Rivett Lathe Mfg. Co., Boston, 
Mass. 
Westcott Chuck Co.. Oneida, N. Y. 





Circuit Breakers 
Crocher - Wheeler Co., 


Electric Controller & Supply Co., 
Cleveland, Ohio. 

General Electric Co. New York. 

Western Electric Co., Chicago, Ill. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Ampere, 


Clamps 

Billings & Spencer Co., Hartford, 
Conn. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Starrett Co., L. S., Athol, Mass. 

Tudor Mfg. Co. Taunton, Mass. 

Williams Co., J. H., Brooklyn, 
ye Be 

Claiches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Cowanesque Valley Iron Wks., 


Cowanesque, Pa. 

Eastern Machinery Co., New Ha- 
ven, Conn. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Johnson Mach. Co., Carlyle, Hart- 


ford, Conn. 
Link-Belt Co., Philadelphia, Pa. 


New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Clutches, Magnetic 

Electric Controller & Supply Co., 
Cleveland, Ohio. 

Coal Handling Machinery 


Link-Belt Co., Philadelphia, Pa. 


Coils 
Standard Welding Co., Cleveland, 
Ohio. 


Collets and Attachments, 


Spring 
Adpontabte Collet Co., Cleveland, 


Compound, Core 


Obermayer Co., S., Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 


Compound, Pipe Joint 


Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 


Compressors, Air 


a... Machinery Co., Brad- 

or 

Blanchard Mach. Co., Cambfidge, 
Mass. 

Bury Compressor Co., Erie, Pa. 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Clayton Air Compressor Works, 
New York. 

Cums & Co. Mfg.. Co., St. Louls. 


General ppgamatie Tool Co., Mon- 
tour Falls, N. 

Ingersoll-Rand Go. ‘New York. 

Sampson & Co., Geo. H., Boston, 


Mass. 
Spacke Machine Co., F. W., In- 


dianapolis, Ind. 
Compressors, Gas 


Blaisdell 
ford, 

Conduit, Interior 

Sprague Electric Co., New York. 

Cones, Friction 

Evans Friction Cone Co., 
ton Centre, Mass. 

Connecting Rods and Straps 


Bethlehem Steel Co. So. Beth- 
lehem. Pa. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, Pa. 

Contract Work 

Blanchard Mach. Co., Cambridge, 


Mass. 
Cell Drier Machine Co., 


Machinery Co., Brad- 
a. 


New- 


Taunton, 
Mass. 
Ingle Machine Co., Rochester, 
Manville Bros. Co., Waterbury, 
Conn. 
Merritt, Jos., Hartford, Conn. 
Turner Mach. Co., Danbury, Ct. 





Controllers and Starters. 
Electric Motor 

Case Mfg. Co., Columbus, O. 

Crocker - Wheeler Co., Ampere, 


_ oe 
Electric Controller & Supply Co., 
Cleveland, O. 
General Electric Co., New York. 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 
Conveyors, Automatic 


Link-Belt Co., Philadelphia, 
Coping Machines 


Pa. 


Lon . Allstatter Co., Hamilton, 
Ohio. 

Niles-Bement-Pond Co., New York. 

Coruandum 

See Grinding Wheels. 

Cotters 


Adjustable Collet Co. Cleveland, 
Ohio. 

Cleveland Twist Drill Co., Cleve- 
land, Ohio. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
eago, Ill. 


Counterbores 


Cleveland Twist Drill Co., Cleve- 
land, Ohio. 
Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 


Slocomb Co., J. T., Prov. R. I. 

Starrett Co., L. S., Athol, Mass. 

Counters, Machinery 

Veeder Mfg. Co., Hartford, Conn. 

Countershafts 

Almond Mfg. Co., T. R., Brook- 
lyn, N. Y 

Builders Iron Foundry, Provi- 
dence, R. I. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Evans Friction Cone Co., Newton 
Centre, Mass. 5 
LeBlond Mach. Tool Co., R. K., 
Cincinnati, 

ieee, = Maxwell & Moore, Inc., 
New Yor 

Mossberg Wr rench Co., Central 
Falls, R. I. 

Norton Grinding Co., Worcester, 
Mass. 

Smith Countershaft Co., Boston, 
Mass. 

Countershafts, Friction 

Evans Friction Cone Co., Newton 
Centre, Mass 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Countershafts, Speed 
Changing 

Evans Friction Cone Co., Newton 


Centre, Mass. 


Gisholt Mach. Co., Madison, Wis. 

Counting and Printing 
Wheels 

Franklin Mfg. Co., H. H., Syra 
cuse, N. Y. 

Couplers, Hose 

Ingersoll-Rand Co., New York. 

Couplings, Shaft 

Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 

Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

Davis Machine Co, W. P., 


Rochester, N. Y. 
Link-Belt Co., Philadelphia, Pa. 
Manning. Maxwell & Moore, Inc., 

New York. 

H., Wilkes- 


Nicholson & Co., W. 
Barre, Pa. 
Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
L.td., New York. 

Sellers & Co. Inc., Wm., Phila- 
delphia, Pa. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Cranes 

Box & Co., Alfred, Phila., Pa. 


Brown Hoisting Mach. Co., Cleve- 
land, O. 


Case Mfg. Co., Columbus, O 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Cleveland Crane & Car Co., Wick- 
liffe, O. 

Crescent Forgings Co., Oakmont, 
a 

Curtis & Co. Mfg. Co., St. Louis, 


Mo. 





Cranes—Continucd 


General Pneumatic Too! Co., Mon- 
tour Falls, N. Y. 

Meseng, = ~ een & Moore, Inc., 
New Yor 

Maris pa aki, Wins Pa. 

Moore Co., Franklin mm Ct. 

Nicholls, Wm. S., New Y 

Niles-Bement-l’ond Co., — York. 

Northern Engineering "Works, De- 
troit, Mich. 

Obermayer Co., §&., 

Pawling & Llarnischfeger, Mil- 
waukee, Wis. 

Sellers & Co., Wm., Phila- 
delphia, Pa. 

Vandyck Churchill Co., New York. 

Yale & Towne Mfg. Co., New York. 


Crank Pin Turning Machines 


Manning, Maxwell & Moore, Inc., 
New York. 
Niles-Bement-Pond Co., New York. 


Cincinnati, O. 


Inc., 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Crank Shafts 

Bethlehem Steel Co., So. Bethle- 


hem, Pa. 
Standard Connecting Rod Co., 
Beaver Falls, Da. 
Tindel-Morris Co., Eddystone, Pa. 


Crucibles 


Dixon Crucible Co., 
sey City, N. J. 
Obermayer Co., S., 


Joseph, Jer- 


Cincinnati, O. 


Crushers 
Farrel Fdry. 
nia, Conn. 
Niles-Bement-Pond Co., New York. 
Link-Belt Co., Philadelphia, Pa. 


Cupolas, and Ladles, 
dry 

Obermayer Co., S., Cincinnati, O. 

Paxson Co. J. W., Phila., Pa. 

Stevens, F. B., Detroit, Mich. 


& Mach. Anso- 


Co., 


Foun- 


Cups and Covers, Oil 


Bay State Stamping Works, Wor- 
cester, Mass. 
Besly & Co., Chas. H., Chicago, 

Ill. 
Lunkenheimer Co., Cincinnati, O. 
Winkley Co., Detroit, Mich. 


Cups, Grease 


Lunkenheimer Co., Cincinnati, O. 


Milling 


Adams Co., Dubuque, 

Becker-Brainard Milling 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., 
dence, R. 

Cleveland Cleve- 
land, O. 

Hardinge Bros., Chicago, III. 
Harrison n & Knight Mfg. Co., New- 
ark, 

sanetiol: Milling Mach. Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Co., 


Cutters, 


lowa. 
Machine 


Provi- 


I. 
Twist Drill Co., 


New Bedford, Mass. 

Nash Company, Geo., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, Jno. M., Glouces- 
ter City, N. J. 


Standard Tool Co., Cleveland, O. 


Union Twist Drill Co., Athol, 
Mass. 

Ward & Son, Edgar T., Boston, 
Mass. 


Co., Hartford, Ct. 
Machines 


Whitney Mfg. 
Cutting-off 


Armstrong Bros. Tool Co. Chi- 
cago, : 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Davis Machine Co, W. P., 
Rochester, N. Y. 

Hill, Clarke & Co., Inc., Boston, 


Mass. 
Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 
Meseing, = Maxwell & Moore, Inc., 
or 


New 

Newton Mach, Tool Wks., Phila- 
delphia, Pa. 

Pratt & Whitney Co., Hartford, 


Conn. 
Pontes Tool & Supply Co., New 

ork. 
Schmitz, August, Dusseldorf, Ger- 

many. 
Tindel-Morris Co., Eddystone, Pa. 
Vandyck Churchill Co., New York. 


Cutting-off Tools 


Armstrong Bros. Tool 
cago, Ill. 


Co., Chi- 
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Cutting-off Tools—Continued. 
Billings & Spencer Co. Hartford, 


Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Western Tool & Mfg. Co., Spring- 
field, OQ. 

Diamond Toois 

American Emery Wheel Co., L’rovi- 
dence, Me 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Dickinson, Thos. L., New York. 

Safety kkmery Wheel Co., Spring- 
lield, O. 


Dies, Sheet Metal 
Tube & Stamping 
Conn. 
Brooklyn, N. Y. 
Tool Co. 


American Co., 
Bridgeport, 
Bliss Co., E. W., 
Consolidated Press and 
Hastings, Mich. 
Ferracute Mach. Bridgeton, 


Co., 
Globe Machine Co., 
Cleveland, OU. 
Manville Bros. Co., 


& Stamping 


Waterbury, 


Conn. 

Dies, Sub-Press 

Sloan & Chace Mfg. Co., Newark, 
a 

Waltham Machine Works, Wal- 
tham, Mass. 

Dies, Threading, Openi 

Errington, F. A., New York. 

loote “Burt Co., Cleveland, O. 

Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson Machine Co., 
Springfield, Vt. 

Pratt & Whitney Co., Hartford, 
Conn. 


Dowel Pins 


Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 


Alteneder & Son, Theo., Vhiladel- 
phia, la. 
Artisans Guild, 

Mich 


Lenton Harbor, 


Kolesch & Co., New York. 

Mittineague Vaper Co., Mittin 
eague, Mass. 

Drawing Materials 

Alteneder & Son, ‘Theo., Philadel 
phia, l’a 

Kolesch & Co., New York. 

Miitiueague l’aper Co., Mittin- 
eaxgue, Mass. 

Tectoical Supply Co., Scranton, 
Pa. 

Drafting Machines 

Universal Drafting Mach. Co., 
Cleveland, O. 

Drilling Machines, Bench 

American Watch Tool Co., Wal- 
tham, Mass. 

Barnes Co., W. F. & John, Rock- 
ford, Lil. 

Boynton & Plummer, Worcester, 
ass. 


Ingersoll-Rand Co., New York. 


Manning, Maxwell & Moore, Inc., 
New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass 

Reckford Drilling Mach. Co., 
Rockford, III. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Sloan & Chace Mfg. Co., Newark, 

U. 8S. Electrical Tool Co., Cin 
einnati, O 

Drilling Machines, Boiler 


Cin., O. 
Cincin- 


American Tool Works Co., 
Bickford Drill & Tool Co., 
nati, O 
Boynton & 
Mass. 


Plummer, Worcester, 
Foote-Burt Co., The, Cleveland, O. 
Ingersoll-Rand Co., New York. 

Manning, Maxwell & Moore, Inc., 


New York. 
Niles-Bement-Pond Co., New York. 
Prentice 
Mass. 


Bros. Co., Worcester, 





Drilling Machines, Electric 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Clark, Jr., Elec. Co., 
Louisville, Ky. 

Independent Pneumatic Tool Co., 
Chicago, Ill. 


Drilling Machines, Multiple 
Spindle 


American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O 


Inc., Jas., 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford Drill & Tool Co. Cin- 
cinnatl, 

Flather Planer ws Mark, 
Nashua, N. H. 

Foote-Burt Co., The, Cleveland, 


Ohio. 
Fosdick Mach. 
Hardinge Bros., 
Harrington, Son & Co, 

Philadelphia, Pa. 
Henry & Wright Mfg. Co., Hart- 

ford, Conn. 


Tool Co., Cin., O. 
Chicago, Ill. 
Edwin, 


Hill, Clarke & Co., Inc., Boston, 
Mass. 

Manning, Maxwell & Moore, Inc., 
New York. 


Marshal! & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Newton Mach. Tool Works, 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 


Inc., 


Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
ork. 

Rockford Drilling Mach. Co., 
Rockford, Ill 

Sellers & Co., Inc., Wm., Phila- 


delphia, Ta. 
Slate Machine Co., 

ford, Conn. 
Taylor & Fenn Co., Hartford, Ct. 


Dwight, Hart- 


Drilling Machines, Port- 
able 
Cincinnati Elec. Tool Co., Cin., O. 


Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Gem Mfg. Co., Pittsburg, Pa. 

Hisey-Wolf Mach. Co., Cin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. 8. Electrical Tool Co., Cincin- 
nati, O. 


Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 


Baush Mach. Tool Co., Spring- 
fleld, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 


Dreses Mach. Tool Co., Cin., O. 
Fitchburg Machine W orks, Fitch 
burg, Mass. 


Foote-Burt Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., O. 

Gang Co., Wm. B., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Manning, Maxwell & Moore, Inc., 
New York. 


Marshall & Huschart Machry. Co., 
Chicago, I1l. 

McCabe, J. J., New York. 

Morris Foundry Co., Jno. B., Cin 
cinnati, Ohlo. 


Mueller Mach. Tool Co., Cin., O. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

wugaties Tool & Supply Co., New 
ork. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Vandyck Churchill Co., New York. 

Wormer Mchy. Co., De- 
troit, Mich. 

Drilling Machines, Turret 

Manning, Maxwell & Moore, Inc., 
New fork. 


Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., W. F. & John, Rock- 
ford, s 

Beaman & Smith Co., Prov., R. I. 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Mach. Too! Co. Cin- 
cinnati, O. 

Clark, Jr., Elec. Co., Ine., Jas., 
Louisville, Ky. 








Drilling Machines, Upright 
—Continued. 
Davis Machine Co, W. P., 


Rochester, N. Y. 
Fosdick Mach. Tool Co., Cin., O. 
Foote-Burt Co., Cleveland, 0. 
Gould & Eberhardt Newark, N. J. 


Harrington, Son Co., Edwin, 
Philadelphia, Pa. 

Henry & ‘right Mfg. Co., Hart- 
ford, Con 

Hill, Clarke. ‘& Co., Inc., Boston, 
Mass. 

Hoefer Mfg. Co., Freeport, Ill. 

Kern Machine Tool Co., Cincin- 
nati, O. 

Knight Machry. Co., W. B., St. 


Louis, Mo. 

Mequing, = Maxwell & Moore, Inc., 
New Yor 

Marshall & ‘Hluscbart Machry. Co., 


Chicago 
McCabe, J. > New York. 
Mechanics Machine Co., Rock- 
ford, Ill. 
Morse Twist Drill & Mach. Co. 


New Bedford, Mass. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

— Tool & Supply Co., New 
ork 

Rockford Drilling Mach. Co., 
Rockford, III. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Sibley Machine Tool Co., South 
Bend, Ind. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Sigee - Chace Mfg. Co., Newark, 

Tayior & Fenn Co., Hartford, 
Conn. 


Vandyck Churchill Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 


Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Wormer Mchry. Co., C. C., De- 
troit, Mich. 


Drills, Center 

Cleveland Twist Drill Co., Cleve- 
land, Ohio. 

Morse Twist Drill & Machine Co., 


New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., Prov., R. I. 


Standard Too! Co., 


Drills, Hand 

Cincinnati Electrical 
Cincinnati, O. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co. .. New York. 

U. 8S. Electrical Tool Co., Cin- 
cinnati, O. 


Drills, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, l 

Clayton Air Compressor Works, 
New York. 


Drills, Rail 

Foote-Burt Co., Cleveland, O. 
General Pneumatic Tool Co., Mon- 

tour Falls, N. Y. 
Ingersoll-Rand Co., New York. 
meoeing, = Maxwell & Moore, Inc., 
New Yor 

Niles- a Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Standard Tool Co., Cleveland, O. 


Drills, Ratchet 


Cleveland, oO. 


Tool Co., 


Avemtreas Bros. Tool Co., Chi- 
cago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

Clark, Jr., Ele. Co., Inc., James, 


Louisville, 
Cleveland Twist Drill Co., Cleve- 


land, O. 
Hisey-Wolf Mach. Co., Cin., O. 
Manning, Maxwell & Moore, Inc,, 


New York 


Parker Co., Chas., Meriden, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, John M., Glouces- 
ter City,. N. 

Standard Tool Co., Cleveland, O. 

Drills, Rock 

Ingersoll-Rand Co., New York. 

Northern Electrical Mfg. Co., 


Madison, Wis. 








Drill Speeder 


— Mfg. Co., Providence, 

Drying Apparatus 

American Blower Co., Detroit, 
Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass. ‘ 

Dynamos 


Burke Electric Co., Erie, Pa. 
C & C Electric Co., New York. 
aa a - Wheeler Co., Ampere, 


New York. 
Cin., O. 
Madi- 


General Electric Co., 
Jantz & Leist Elec. Co., 
Northern Elec. Mfg. Co., 
son, Wis. 
rey ene & Engine Co., 
Ridgway, Pa. 
ros. & Co., Chicago, Ill. 
New York. 


Roth 

Sprague Electric Co., 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Electric Co., Cincin., O. 

Western Electric Co., Chicago, III. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Electrical Supplies 


Clark, Jr., Elec. Co., Inc., 
Louisville, Ky. 
Cromer - Wheeler Co., 


James, 
Ampere, 


Electric Controller & Supply Co., 
Cleveland, Ohio. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Roth Bros. & Co., Chicago, IIl. 


Sprague Elec. Co., New York. _ 

Triumph Electric Co., Cincin., O. 

wage Elec. Mfg. Co., St. Louis, 
Mo. 

Western Electric Co., Chicago, 
Ill. 

Weston Elec. Instrument Co., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co. 
Pittsburg, Pa. 

Electrically Driven Tools 
and Machinery 

American Tool Wks. Co., Cin., O 


Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 


Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Crescent Forgings Co., Oakmont, 


Pa. 
Electric Controller & Supply Co., 
Cleveland, q 
Hisey-Wolf Mach. Co., 
Manning, Maxwell & Moore, 
New York. 
Roth Bros. & Co., Chicago, Ill. 
U. 8S. Electrical Tool Co., Cincin- 
nati, O 
Western 
Ill. 


Cincin., O. 
Inc., 


‘Electric Co., Chicago, 


Elevators 


Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Link-Belt Co., Philadelphia, Pa. 


Emery Wheels 


See Grinding Wheels 

Emery Wheel Dressers 

American Emery Whee! Co., Provi 
dence, R. I. 

Bay State Stamping Co., Worces- 
ter, Mass. 

Desmond-Stephan Mfg. Co., Ur- 


bana, ( 
Diamond Saw & Stamping Works, 
Buffalo, N. Y. 
Dickinson, Thos. L., New York. 
Safety Emery Wheel Co., Spring- 
field, O. 
Standard 
Vitrified 
Mass. 
Wrigley 


Tool Co., 
Wheel 
Co., Thos., 
Enclosures, Tool-Room 

Hart & Cooley Co., New Britain, 


Conn. 

Merritt & Co., Philadelphia, Pa. 

Engineering Appliances 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., 


Cleveland, O. 
Co., Westfield, 


Chicago, Ill. 


Cincinnati, O. 


Engineers, Mechanical and 


Electrical 


Crocker - Wheeler Co., Ampere, 


Merritt, 
Seaver, 


Jos. Hartford, Conn. 
John W., Cleveland, O. 
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Machine Department We are now 


well settled 
in our 


Chain Department New 
Factory 


Miscellaneous Department and 


Ready to Show Results 


Prompt Delivery and Constant Improvement in Quality 


In our effort to possess the Finest Chain Plant in existence 
and to maintain the highest degree of Accuracy, Efficiency 
and Finish we are going to the very limit: 


We will now make all sizes of Roller and Bushing Chains 
for which there is a reasonable demand. 


**‘WHITNEY” MACHINE KEYS and KEY-SEAT CUTTERS 
(For the Woodruff Patent System of Keying) 





No.I6 CUTTER FULL SIZE 


We carry 95 regular Sizes of keys and cutters in stock for 
immediate delivery. 














Mig. Co. 


Bushing Chains are like Roller Chains— Without Rolls H ar t f or d . C onn. 
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Engines, Gas and Gasolene 
Automatic Mach. Co., Bridgeport, 


onn. 

Backus Water Motor Co., New- 
ark, N. J. 

a A ened Co., Brad- 
ford, 

Grant "Mtg. & Mach. Co., Bridge- 
port, Conn. 

Olds Gas Power Co., Lansing, 
Mich. 

Struthers-Wells Co., Warren, Pa. 

Engines, Motor 

Franklin Mfg. Co., H. H., Syra- 
cuse, WN. 

Olds Gas Power Co., Lansing, 


Mich 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 


Engines, Steam 


American Blower Co., Detroit, 


Mich. 4 
Struthers-Wells Co., Warren, Pa. 
Sturtevant Co., B. F., Hyde Park, 

Mass. 


“Engraving Machinery 


Gorton Mach. Co., Geo., Racine, 


Tis. 
Exhaust Heads 
Sturtevant Co., B. F., 


, Mass. 


Hyde Park, 


Exhibition Machinery 


Philadelphia Bourse, Phila., Pa. 


Expanders, Tube 


Nicholson & Co., W. 
Barre, Pa. 


H., Wilkes- 


Factory Equipment 


ioe Metallic Mfg. Co., 
Il 


Mfg. Equipment & Eng. Co., Bos- 
ton, Mass. 


Aurora. 


Fans, Electric 


Crocker - Wheeler Co., Ampere, 

General Blectric Co., New York. 

Northern Elec. Mfg. Co., Madi 
son, Wis. 

Sprague Blectric Co., New York. 


Sturtevant Co., B. F., Hyde Park, 
Mass. 

Western Electric Co., Chicago, III. 

Westinghouse Electric & Mfg 
Pittsburg, Pa. 


Fans, Exhaust 
American 
Mich 
Crocker - Wheeler Ce., 

N. J 


Blower Co., Detroit, 


Ampere, 


General Electric Co., Phila., Pa. 
ateeceoans Co., B. F., Hyde Park, 
ass. 


Files and Rasps 
American Swiss File & Tool Co., 


New York. 
Barnett Co., G. & H., Phila., Pa. 


Carver File Co. Philadelphia, Pa. 


Hammacher, Schlemmer & Co., 
New York. 

Heller Bros. Co.. Newark, N. J. 

Nicholson File Co., Prov., R. I. 

Reichhelm & Ce., P., New 
York. 

Filler, Iron 

Clark Cast Steel Cement Co., 


Shelton, Conn. 
Felton, Sibley & Co., Phila., Pa. 


Filing Machines 


Cochrane-Bly Co., Rochester, N. Y. 
Henry & Wright Mfg. Co., Hart- 
ford, Conn. 


Flexible Shafts 


Chicage Flexible Shaft Co., Chi- 
cago, ’ 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Gem Mtg. Co., Pittsbur, 

Manni Maxwell & ang “Ine. 
New York 

Forges 


Boynton & Plummer, Worcester, 


ass. 
-~  ! & Son, C. C., Syracuse, 


Burke Machy. Co., 


Cleveland, O. 
Ingersoll-Rand Co. 


New York. 


Miner & Peck Mfg. Co., New Ha- 
ven, Conn. 
National Machinery Ce., Tiffin, O. 
Prentiss Tool & 
ork. 


& Supply Co., New 





Forges—Continued. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Forgings, Drop 


Bethlehem Steel Co., So. Beth- 
lehem 


Pa. 

Biltags "& Spencer Co., Hartford, 

~—y & Co., R. H., New Haven, 
Conn. 

Crescent Forgings Co., Oakmont, 
Pa. 

0. K. Tool Holder Co., Shelton, 
Conn. 

weer & Co., J. H., Brooklyn, 


. 


Forgings, Hydraulic 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 


Forgings, Machine 
Dyson & Sons, Jos., Cleveland, O. 


‘Steel 
Bethlehem Steel Co., 
lehem, Pa. 
Cammel, Laird & Co., New York. 
a Forgings Co., Oakmont, 


a. 
Tindel-Morris Co., Eddystone, Pa. 
Witteman & Co., A. P., Phila., Pa. 


Foundry Furnishings 


Adams Co., Dubuque, Iowa. 
Goldschmidt Thermit Ce., 


York. 
Ingersoll-Rand Co., New York. 
Overmayer Co., 8., Cincinnati, 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B., Detrolt, Mich. 
Sturtevant Co., B. F , Hyde Park, 


Forgings, 
So. Beth- 


New 


Oo. 


Mass. 
Furnaees, Annealing and 
Tempering 


Amgertoon Gas Furnace Co., New 


ork. 
Chicago Flexible Shaft Co., Chi- 
cago, 
Nash Company, Geo., New York. 
Tate, Tones & Co., Pittaburg, Pa. 
Westmacott Gas Furnace Co., 
Providence, R. I. 
Witteman & Co., A. P., Phila., Pa 


Furnaces, Enameling 


American Gas Furnace Co., 
York. 


New 


Furnaces, Gas 
American Gas Furnace Co., New 


ork. 

Chicago Flexible Shaft Co., Chi- 
cago, 

Nash Company, Geo., New York. 

Obermayer Co., S., Cincinnati, O. 

Westmacott Gas Furnace Co., 
Providence, R. I. 


Furnaces, Melting 


American Gas Furnace Co., 
York. 

Nash Company, Geo., 

Westmacott Gas 
Providence, R. I. 


Furnaces, Oil 
Tate, Jones & Co., Pittsburg, Pa. 
Furniture, Machine Shop 


wage 3 & Cooley Co., New Britain, 
onn 
Pyon Metallic Mfg. Co. Aurora, 


New 


New York. 
Furnace Co., 


Manufacturing Equip. & Engi- 
neering Co., Boston, Mass. 
Merritt & Co., Philadelphia, Pa. 
New Britain Mach. Co., New Brit- 

ain, Conn. 
Gages, Recording 
Bristol Co., Waterbury, Conn. 
Gages, Standard 
“oe | & Co. B. C., Waltham, 
Athol ‘Machine Co., Athol, Mass. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 


Cleveland Twist Drill Co., Cleve- 
land, O. 

“aa te Drill Chuck Co., Jer- 
sey Ci 

Henry & Wright Mfg. Co., Hart- 


ford, Conn. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Pratt & Whitney Co., [artford, 
Conn. 

Ro oa Wks., Jno. M., Gloucester 
y; 


Slocomb Co., J. 

Starrett Co., L. 

Wvke & Co., 
Mass. 


7. Prov... RB. 1. 
S., Athol, Mass. 
J., East Boston, 








Gages, Steam 


Bristol Co., My i Conn. 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 

American yvateh Tool Co., Wal- 
tham ss. 

oa beara —o Machine 

Hyde Park, 

Bickford Drill & Tool. ‘Co., Cin- 
cinnati, O. 

Bilgram, Hugo, Femetephte, Pa. 


Brown Sharpe Mfg. Co., Provi- 
dence, R. I. 
Clough, R. M., Tolland, Conn. 


Eberhardt Bros. Mach. Co., New- 
ark, N. J. 

Fellows Gear Shaper Co., Spring- 
field, Vt 

is gy 3 Mfg. Co., E. J., Nashua, 


Foote Bros. Gear & Machine Co., 
Chicago, Ill. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

——~ = Maxwell & Moore, Inc., 
New Yor 

Newton Machine Tool Works, 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 


Conn. 
Prentiss Tool & Supply Co., New 
York. 
Slate paachine Co., Dwight, Hart- 
ford, Co 
“se 2 & Caeee Mfg. Co., Newark, 
Spacke Mach. Co., F. W., 
apolis, Ind. 
Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 
D. E., New 


Whiton Machine Co., 
London, Conn. 


Indian- 


Gear Testing Machinery 
Gisholt Mach. Co., Madison, Wis. 


Gears, Cut 


Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Works, Norfolk 

Downs, Mass. 
Provi- 


Brown & Sharpe Mfg. Co., 
dence, R. I. 

—- 2 Son Co., H. W., Chi- 
cago 

Chicago Raw Hide Mfg. Co., Chi- 
cago, 

Davis, Rodney, Philadelphia, Pa. 


Earle Gear & Machine Co., Phila- 
delphia, Pa. 
Eberhardt poe. Mach. Co., New- 


ark, N. J 
Fawcus Mach. Co., Pittsburg, Pa. 
Fellows Gear Shaper Co., Spring- 


field, Vt. 
Flather Mfg. Co., E. J., Nashua, 
N. H. 


Foote Bros. Gear & Machine Co., 


Chicago, II. 
Gleason Works, Rochester, N. Y. 


Gould & Eberhardt, Newark, N. J. 
Grant Gear Wks., Boston, Mass. 
Hardinge Bros., Chicago, Ill. 
Philadelphia, Pa. 
Horsburgh & Scott Co., The, 
Lea — ye Co., New York. 
Mutual 
New Process Rawhide Co., Syra- 
cuse, N. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
delphia, Pa. 
Sawyer Gear Wks., 


Harrington, Son & Co., Edwin, 
Cleveland, Ohio. 
fachine Co., Hartford, 
Conn. 
Nuttall Co., R. D., Pittsburg, Ia. 
I"hiladelphia Gear Works, Phila- 


Cleveland, O 


Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 

Taylor-Wilson Mfg. Co., McKees 
tocks, Da. 


Van Dorn & Dutton, Cleveland, O. 
Walcott & Wood Mach. Tool Co., 

Jackson, Mich. 
Waterbury Gear Co., Waterbury, 
Conn. 


Gears, Molded 
Chi- 
An- 


Caldwell & Son Co., H. W., 
cago, ; 
Fdry. & Mach. Co., 
sonia, Conn. 
Franklin Mfg. Syra- 
. @ 
Horsburgh & Scott Co., Cleveland, 
Phila- 


Farrel 
oo & Be 
cuse, N. 
McKees 


Ohio. 

Philadelphia Gear Works, 
delphia, Pa. 

——— eee Mfg. Co., 
ocks, 








Gears, Rawhide 


Boston i Works, Norfolk 
Downs, 

Chicago er Hide Mfg. Co., Chi- 
cago, Ill. 


Earle Gear & Mach. Co., Phila- 
delphia, Pa. 

Fawcus Mach. Co., Pittsburg, Pa 

Gould & Eberhardt, Newark, N 

Grant Gear Works, Boston, Mass. 


—; h & Scott Co., Cleve- 
lan 
New Process Rawhide Co., Syra- 


cuse, . «i 
Nuttali Co., R. D., eho, 
Philadelphia Gear Works, Phil a- 

delphia, Pa. 

Sawyer Gear Works, Cleveland, O. 


Gears, Worm 


Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 


Eberhardt Mach. Co., New- 
ark, N. 

Fawcus Mach. Co., Pittsburg, ot 

Gould & Eberhardt, Newark, 

a: “aa & Scott Co., Shveland, 


Nuttall Co., R. D., Entsberg, Ee 

Philadelphia Gear Works, Phil a- 
delphia, Pa. 

Taylor-Wilson Mfg. 
Rocks, Pa. 

Van Dorn & Dutton, Cleveland, O. 


Co., McKees 


Generating Sets 


Burke Electric Co., Erie, Pa. 

Crocker - Wheeler Co., Ampere, 
a 

General Electric Co., New York 


Northern Electric Mfg. Co., Madi- 
son, Wis. 
Ridgway Dynamo & Engine Co., 


Ridgway, Pa. . 
Sprague Electric Co., New York. 
Hyde Park, 


- oe Bm Fa 
Triumph Elec. Co., Cincinnati, O. 
Generators, Gas 


American Gas Furnace Co., 
York. 


Gibs 


Standard Gauge Steel Co., Beaver 
Falls, Pa. 


New 


Graphite 


Bigs Crucible Co., 
City, N. 
Obermayer Co., S., 


Grinders, Knife 


American Wood Working Mchy. 
Co., Rochester, N. Y. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Safety Emery Wheel Co., Spring- 
field, O. 


Jos., Jersey 


Cincinnati, O. 


Grinders, Center 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Coates —-= Mfg. Co., Worces- 
ter, Mas 

Clark, ie. “ple. Co., Inc., James, 
Louisville, Ky. 

Gem Mfg. Co., Pittsburg, Pa. 

—. ach Co., orcester, 

Ilisey- -Wolf Mach. Co Cin., O. 

an, = Maxwell & Moore, Inc., 
New Yor 

Mueller Machine Tool Co., Cin- 
cinnati, O. 

-* Bement-Pond Co., New York. 

U. S. Electrical Tool éo., Cin. op 

Grinders, Cutter 


Bath Grinder Co., Inc., Fitchburg, 
Mass. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & ts aes Mfg. Co., Provi- 
dence, 

cischenntl * Milling Machine Co. 
Cincinnati, O. c 

0., 


Clark, Jr., Elec. 
Louisville, Ky. 
Come - Wheeler Co., Ampere, 
N. J. 
Garvin Machine Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Heald Mach. Co., Worcester, Mass. 


Inc., Jas., 


Hisey-Wolf Mach. Co., Cincin., O. 
Ingersoll Milling Mach. Co. 
ockford, fll. 


Manning, Maxwell & Moore, Inc. 
New York. 

Niles-Bement-Pond Co., New York. 

“ Grinding Co., Worcester, 
Mass. 





